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!
I PROLOGUE
1

To most observers traveling across the Sacramento-San Joaquin Delta for the
first time, the region appears to be a vast plain, interrupted by occasional clusters
of farm buildings and intersected by levees and sloughs andthe erector set bridges
which cross the Delta ’s waterways. The waterways themselves seem always in
danger of spilling out of their containing levees to "’reclaim’" the flat land below
which was once their natural floodplain. And in fact they do so sporadically.

As the land appears flat, so does the sky above it - a metallic grey in the winter-
stretching west to Mr. Diablo and framed along its lower edge by single or
clustered trees and by bands of tule along the minor sloughs. The flat quality in
summer is the shimmer of midday heat reflected off the land and water surface,
which prompts the casual visitor to hurry to another destination or find shelter.

But there are other qualities which add a third dimension to the apparent
flatness of the Delta, qualities which are known to long-time residents and to
visitors who are fortunate enough to have discovered the "’inner" Delta. This is
the Delta of the quiet overhung backwater slough, of the luminous breaking of a
morning tule fog by the winter sun burning weakly to dispel the mist clinging to
the land. It is also the Delta of wind and of waves battering against fragile levees,
and of great flocks of geese and ducks seeking food and shelter in shallow flooded
grain fields behind the levees.

To these inhabitants and visitors, the Delta has its own retreats as well as
challenges. It is a region of land and water which seems strangely isolated from its
urban fringe and from the industrious Bay which it so profoundly influences.

¯ For more than a hundredyears, farmers have seen the Delta as a reclaimed
lowland containing some of California’s most fertile peat and mineral
agricultural soils.

¯ For fisherman, its 700 miles of meandering provide an abun-waterways
dance offish and other aquatic life.

¯ For a large part of the Central Valley, San Francisco Bay Area, and Southern
California, the Delta represents one of the world’s more elaborate "’natural’"
water conveyance systems.

¯ ¯ For industrial and commercial navigation interests, the Delta is a deep water
transportation corridor with direct access between the Pacific trade routes and
the Sacramento and Stockton inland ports.

¯ For thousands ofrecreationists, it is a labyrinth of quiet sloughs and back-
waters providing hundreds of square miles of water surface for speed boating,
water skiing, and shoreline recreation.

¯ For 225 species of resident and migratory birds, including a large wintering
waterfowl population, and for many other forms of wildlife the Delta pro-
vides a habitat critical to their survival.

The Sacramento-San Joaquin Delta Wildlife Habitat Protection and Restora-
tion Plan documents the wildlife resources which have given to the Delta many of
its evident and subtle qualities, which in fact have contributed to its historic
agricultural and more recent recreational economic bases, and which are now
threatened by the human users and beneficiaries of these resources.

C--056200
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SUMMARY AND
RECOMMENDATIONS

| SUMMARY
I The Sacramento-San Joaquin Delta occupies the strategic position of conver-

gence of waters draining more than half of California. The 1,100 square mile inland
delta shaped by these waters is a complex of sloughs and reclaimed alluvial and peat

i islands which bear limited resemblance to the tidelands, swamps, and overflow lands
that made much of the area inaccessible to humans 130 years ago. It is difficult now
to imagine that panorama of tangled riparian vegetation and tule marshes which
provided rich habitat for the fish and wildlife of Central California.

Levees created the framework for lands and waterways that could be used in
other ways. With the reclamation of much of the Delta came an important new
identity - that of an agricultural center, a recreational playground, and a growing
urban complex.

I No one wishes to turn back the Delta clock. It is significant, however, that we
have come to expect the Delta to have a certain appearance, and that is disappear-
ing, along with the habitats and the fish and wildlife themselves that have been an

i integral part of that appearance. The loss has occurred in increments; we can now
perceive the cumulative effect of all the small losses and can predict that future
losses will occur unless we anticipate and act to prevent them.

The" protection, enhancement, and restoration of Delta fish and wildlife and

I their habitats are among the primary goals of the U.S. Fish and Wildlife Service and
California Department of Fish and Game. Their means to achieve these goals have
been reinforced in recent years by a series of State and federal governmental direc-
tives for protection of wetlands, endangered species, migratory birds, and significantI resource areas in general - and for protection in particular of the San Frandsco Bay-
Suisun Marsh-Delta ecosystem.

The Delta has not had the same coordinated level of protection as either the Bay
or Suisun Marsh. The independent spirit which prompted people to settle and farm
the Delta against difficult odds also guides them in their activities and many political
decisions. In addition, the resources of the Delta, particularly the waters which flow

-through it, have attracted the interests of many public agencies and private commer-
¯ cial enterprises. As a result, there has been limited overall policy and inconsistent
¯ implementation of what common policies do exist.

The year-long study which culminated in this report and plan was undertaken by
U.S. Fish and W’ddiife Service and the California Department of Fish and Game,I the agencies charged with protecting fish and wildlife resources. The principal objec-
tive of the study was to seek more effective ways to protect and enhance the wildlife
resources of the Delta and to investigate and suggest various means of restoring

I some of those resources which have disappeared in recent decades.
The plan has another important objective: to present the policies and position of

the Department of Fish and Game and the Fish and Wildlife Service with respect to
protecting wildlife resources of the Delta.

i The means to achieving these objectives take two forms in this plan - documen-
tation of the natural resources of the Delta, the human developments which affect
them, and review of the technical aspects of enhancing and restoring them; and
analysis of the institutions and governmental bodies which have a specific interest orI regulatory role in the Delta and suggested options for better coordinating these in-
terests and providing more effective protection of habitats.

The Plan is presented in two parts. Part I presents an overview of the resources,

I their values, the problems which interfere with optimal wildlife habitat conditions,
some of the compelling social and economic bases for conflict, and suggested op-
tions or solutions. The first part also projects future conditions, depicting habitat

!
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SUMMARY,,, AND,, RECOMMENDATIONS                                                          ’’ I

distribution under two possible scenarios. Part II describes the habitat resources in
detail - the habitat types, the significant natural resource areas and habitat com-
plexes, the fish and wildlife which inhabit the Delta, and those species which are rare
or endangered by human activities.

The uses and activities which place wildlife in the Delta in greatest jeopardy are
current levee maintenance practices, uncontrolled recreational use, and conversion
of lands to urban developments. A variety of lesser activities also contribute incre-
mentally to degradation or loss of habitats. Pumping and conveyance of water along
with export have had the greatest impact on fish resources in the Delta. This rela-
tionship is the subject of many other studies and is not central to the purposes of
this document.

This study explores many techniques and courses of action to prevent further
damage to habitats from occurring, discusses ways to maintain the valuable habitats
that have become dependent on agricultural practices, and suggests methods to
restore habitats which once were prevalent. Among these options, the Fish and
Wildlife Service and the Department of Fish and Game have selected eight proposals
to recommend as both feasible and effective courses of action.,

RECOMMENDATIONS
The California Department of Fish and Game and the United States Fish and

Wildlife Service recommend that:

1. Legislation be enacted to require local govenments of the Delta to
develop, adopt, and implement "Local Delta Programs."

The Suisun Marsh Act of 1976, which established a "Local Protection
Program" for the marsh, stands as a model of the type of planning
and ordinance coverage that is required as a minimum to achieve a
coherentand consistent approach to regional planning in a sensitive
resource area. This model can be adapted for use in the Delta. At the
same time, this recommendation enables local governments to
assume the leadership in Delta resource management without the
intrusion of a new State agency. The Sacramento and Stockton Port
Districts should be included in the process of plan development. Any
legislative proposal would be developed in consultation with the
Delta Advisory Planning Council (DAPC).

2. An "Office of Delta Coordination" be established within the
Resources Agency.

The coast, San Francisco Bay, and Lake Tahoe have State agencies
designed to provide an overview function. The Delta is not even
m6nitored by a full-time staff person. The proposed office would not
constitute a new level of government. Rather, it is an expanded func-
tion of an existing agency whose member departments share many
involvements in the Delta already. The office would review all plans,
projects, and studies proposed for the Delta by other State agencies.
It would also monitor the implementation of the proposed "Local
Delta Programs" (see Recommendation 1) and the issuance of Corps

iii
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I RECOMMENDATIONS

I
Section 10/404 permits. A coordinating function was called for in the

i 1976 Delta Master Recreation Plan (which recommended a permit
coo,rdinator) and the Delta Action Plan (which recommended a "Delta
Permit Forum").

i 3. Local governments of the Delta adopt the significant resource areas
Identified in the Plan as part of the open spacelconservation
elements of their general plans and protect such areas with
appropriate zoning.

I The inclusion of such areas in the local planning and zoning process
would provide a local inventory, data base, and means of protecting
such areas. Local initiative thus would preclude the need for State orI federal intervention when planned or proposed land uses threatened
significant resource areas. Many of these significant areas are
mapped at a large scale in the Corps of Engineers’ Delta Environmen.

i tal Atlas (See Chapter 1). The Atlas should serve as an essential com-
panion document for all resource planners using this Plan.

4. The existing classification of State lands in the Sacramento.San

I Joaquin Delta be reevaluated for possible upward reclassification to
better protect areas possessing significant environmental values as
identified in this report, pursuant to the provisions of the California
Administrative Code, Title 2, Division 3, Section 2957 (a) and (b).

The information contained in this report on significant Delta fishand
wildlife habitats and resource areas should provide the basis for a

I more exacting identification of parcels to be classed for restricted
use, limited use, or multiple use. The evaluation and reclassification
process should include DAPC.

I 5. The State Lands Commission seek funds and legislative directive to
substantiate State ownership of lands in the Delta.

The Delta has not received the degree of attention given by the State
I Lands Commission to the coast and San Francisco Bay. As a result,

State park projects have languished and private.public land owner-
ship conflicts have become highly controversial. A clearly defined

i program for systematic investigation of Delta title issues and site-
specific problems should be developed by the State Lands Commis.
s!on, preferably with legislative policy guidance and funding.

I 6. The Department of Water Resources and Corps of Engineers revise
levee design criteda and maintenance manuals in accordance with
guidelines for levee vegetation management contained in this raporL

I Two principal factors which govern the construction and
maintenance of Delta levees are their function as flood control struc-
tures and the costs of maintaining them. It has .been demonstrated in
numerous pilot projects and studies, however, that certain amounts
and types of vegetation and habitat are compatible with engineering
standards, where levees have sufficient structural integrity. Until
guidelines reflect more sensitive environmental standards, Corps pro.

I ject levees (15% of the Delta levees) and direct agreement levees
(10%) will continue to begenerally barren in spite of their physical
ability to support vegetation.

|
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SUMMARY, AND RECOMMENDATIONS I

7. The Army Corps of Engineers seek to obtain "administrative law" pro-
cedures to expeditiously prosecute violations of its permit authority.

Permit violators .now must be prosecuted through the office of the
U.S. Attorney and the courts. This is a cumbersome procedure that
should beavoided, if ~possible, especially on "less significant" infrac-
tions. An administrative law process would make it feasible to pro-
secute lesser violations as is now done by the U.S. Coast Guard.
Such procedures would result in better compliance with permit condi-
tions. The procedure would also encourage the Corps to place appro-
priate Conditions on permits with the anticipation of easier and more
efficient enforcement.

8. Determine feasibility of publically acquiring a Delta island for marsh
andlor riparian restoration purposes.

A problem exists in providing suitable spoil disposal sites for the
channel dredging that occurs in the Delta. It is also recognized that
marshland habitat, once dominant throughout the Delta, has been
vastly diminished. Agricultural operations in some locations have
become marginally economic for a variety of reasons. And, finally,
Delta Islands are becoming increasingly subject to flooding by vir-
tue of subsidence and levee failure. The acquisition from a willing
seller and development of all or portions of an island for a spoil
disposal site and ultimately a marsh or riparian forest would ad-
dress all four of these issues. Upon rehabilitation of the levees,
spoils could be deposited until the proper elevations are reached to
allow marsh development. ,

IMPLEMENTATION
The Delta Wildlife Plan is a statement of policy of the Department of Fish and

Game and Fish and Wildlife Service for carrying out their responsibilities in protec-
ting Delta wildlife resources. It will guide both agencies.in responding to other State,
federal, and local agencies’ proposals for land use changes and other projects in the
Delta. And it will serve as a guide for seeking changes in present laws, policies, 1plans, and procedures for the improvement of Delta wildlife habitat conditions.

While this document is presented as a "Plan," it is not directly implementable
by the Department or the Service. Neither agency has land use planning authority in1
the sense of enfoiceable county or dty plans, nor authority to issue land use permits.
However, both the Service and the Department are committed to working toward
implementation of these recommendations - at federal and State levels as appro-
priate, and with local governments, public interest groups, and individuals who ¯
share the concerns expressed in this report.

Not all of these recommendations can be implemented easily, especially in the
absence of direct DFG and FWS regulatory authority. However, as an expression
of need and response, this Plan and its recommendations will provide guidance to[]
all who value the Delta’s natural resources and who choose to study the report
carefully, use it in planning and policy making, and apply its principles in the day-
to-day decisions which help to shape the future Delta. The recommendations will I
only be as effective as the support of the public interests and individuals whose 1voices can be heard.
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Introduction 1I Habitat Protection and Restoration Plan
addresses that region of central
California where the major California
dyers - the Sacramento and San

I Joaquin - along with the Mokelumne
and Cosumnes and.other tributaries
converge, forming an inland, 1,150 ___
square mile delta-like network ofI sloughs and islands roughly 50 miles
northeast of San Francisco (Figure 1).
The Delta, as it is commonly called, is

I separated geographically from the San
Francisco Bay by the hills of the Coast
Range on the west; on the east it is
bounded by the outwash plains of the

i Sierra Nevada foothills. To the north
.and south there are no topographic
features to define its limits, although the
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ISSUES

cities of Sacramento and Tracy coincideculmination of a year-long study of
with the approximate northern and wildlife habitats in the Delta. The study
southern extremities of the marshes andwas undertaken by the United States
overflow lands which characterized mostFish and Wildlife Service (FWS) and the
of the region before its reclamation. California Department of Fish and

The physical extent of the existing Game (DFG), whose responsibility it is
Delta has been defined by a number ofto protect and maintain these resources.
somewhat arbitrary boundaries. The These agencies act in accordance with
most common definition is the statutorythe polities and provisions of a variety
or "Legal Delta" (Water Code Sec. of federal and State laws, including the
12220). Fish and Wildlife Coordination Act, the

Functionally, the Delta is a part of Migratory Bird Treaty Act, the National
the larger San Francisco Bay-Delta Environmental Policy Act (NEPA), the
ecosystem, linked by the fresh water Clean Water Act, the California En-
which flows out of the Delta into the vironmental Quality Act (CEQA), and
Bay and by the tidal influence which ex-other policies, regulations, and guide-
tends from the Bay up to most reaches lines contained in federal and State
of the Delta waterways. A long salinity codes (See Chapter 3).
gradient through the Carquinez Strait
and Sulsun Bay defines both the linkage
and the transition between the Bay and
the Delta. Any study of one, to be com-
plete, must include, or at least acknow- NEED
ledge, the other. FOR THE PLAN:The study area for the Habitat Plan
generally corresponds to the "Legal THE ISSUES
Delta." The legal boundary was extend-
ed to encompass two supplementary The Delta reveals perennial conflicts
areas where future urban and industrialbetween the needs of humans and the
expansion is likely to encroach on hab-needs of wildlife. Situated in the middle
itat resources. These include: a portion of the Central Valley, the Delta occupies
of the Montezuma Hills in Solano a key position on the Pacific Flyway,
County along the west bank of the which is the major migratory route used
Sacramento River between Collinsville annually by west coast waterfowl and
and Rio Vista; and lands lying to the other birds.
south of Sacramento and east of the Originally the Delta was one of the
Western Pacific railroad to the vicinity most significant waterfowl areas in the
of Freeport. While the Legal Delta en- state and probably in the entire western
compasses 1,153 square miles, or U.S. Reclamation of this area created
738,000 acres, the slightly larger study fertile farmland, but while doing so, it
area Delta totals 1,183 square miles, oralso.destroyed the extensive marshland
747,120 acres (Figure 2). habitat that was of great value to these

This Wildlife Habitat Plan, covering birds. Flooded agricultural fields dupli-
the Sacramento-San Joaqttin Delta, is cate to some extent the functional values
the second of two parts in a comprehen-of the marshes and seasonally flooded
sive habitat protection and restoration backswamps of the pre-reclamation
plan which now covers the San Delta. Thus, the habitat that currently
Francisco Bay and Suisun Marsh and exists continues to be of importance.
adjacent waters, and the Sacramento- The continued existence of the extensive
San Joaquin Delta. The completion of agricultural habitats depends in part on
this Plan will contribute to a better the continuation of land use and man-
understandng of the effects of human agement practices which are governed by
activities in the Delta on wildlife economic and other constraints and
resources both there and in the eco- generally do not regard wildlife habitat
system as a whole, as a primary or in some cases even a

The present Plan represents the compatible objective.
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I ISSUES
I I

Agricultural habitats are dependent new urgency as major plans and pro-
also on the levee system which reclama-posals confront the Delta:
tion created. Today, maifitenanceprac-
tices to protect the levees continue to af-̄ the effects on fish and wildlife
feet much of the Delta’s riparianhabitat resources of present and proposed
and related wildlife populations. The land and water uses, such as urban
most dramatic habitat changes in the encroachment, recreational expan-
Delta in recent years have resulted from sion, and intensified navigation;
deliberate removal of this vegetation, a
practice which continues in spite of pro-̄ the need for protection of habitats
tests for two decades, or habitat complexes of special

Other human needs and activities value which are either vastly re-
conflict with the wildlife habitats which duced in area and occurrence, or are
indirectly serve as human amenities. Ex- particularly sensitive to human in-
panding settlements have directly dis- cursions; and
placed or compromised the natural con-
ditions of riparian forests on historic ¯ basic conflicts in the primary objec-
floodplains of the peripheral Delta, or rives of the various agencies which
they have encroached onto agricultural exercise authority in the Delta and
lands, thus displacing areas of wildlife which must respond to different in-
habitat. Popular recreation facilities and terests and accomplish different
activities have either destroyed, dam- functions.
aged, or disturbed marshes and riparian
vegetation, or have necessitated struc- The emphasis of this report - and of
tural reinforcement of levees at the ex- the Plan - is on water dependent and
pense of vegetation, water related wildlife habitats and the

Freshwater and brackish marshes arehuman developments and activities
tempting sites for marinas and other which affect them. Aquatic and fish
recreational development. Few pristine habitats do not receive emphasis, nor
tidal marshes now remain except for does the Plan consider the effects of
those on channel islands, and these maywater diversion, conveyance, or export
be the only freshwater tidal marshes in systems on aquatic habitat. These
California. Channel islands themselves developments, along with fish and
are numerous but enjoy little protectionfisheries, are the object of many past
from use as recreation sites and as and ongoing studies. They constitute a
dredging borrow-areas for levee repair, spedalized resource management pro-
Dredging required to create the Stocktonblem.
Deep Water Ship Channel eliminated all
or portions of many channel tule islands
and their habitat.

The Delta is also the keystone of the
Sacramento-San Joaquin River system.
The habitat that supports anadromous ,
and resident fishes has been severely
degraded by reverse flows and by in-
creased water velocities from water
pumping and transfer.

The many previous studies and plan-
ning. efforts which form the working
base for this Plan reveal these charac-
teristic and related issues, evident for
more than two decades as three recur-
ring themes with variations. These
issues, which are more fully analyzed in
later sections of this Plan, now present a

1-5
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iNTRODUCTION I

I
!

GOALS AN D The Delta habitat planning study was designed tO fulfill severalobjectives
necessary to achieve these goals:

OBJECTIVES I
The overall goals.of the Delta 1..To present a statement of policy, programs, and intent of the California

Habitat Plan are directed to the Department of Fish and Game and the U.S. Fish and W’ddlife Service as they
continued existence of habitat resources apply to the Sacramento-San Joaquin Delta. Iin the Delta:

Criticism has been levied against DFG and FWS for their failure to formulate
and consistently act on the basis of a predictable body of policies concerningl
wildlife resources of the Delta. This Plan provides that opportunity. The two
agencies intend to work .toward implementing their recommendations and¯ PROTECT AND IMPROVE furthering their interest in protecting and restoring wildlife habitats in the

IMPORTANT WILDLIFE Delta. ’ l
HABITATS, ESPECIALLY
WETLAND AND RIPARIAN 2. To bring together into one document existing data, other information, andTYPES. recommendations pertaining to wildlife habitats in the Delta. 1

Over the past few decades, numerous agencies have been involved in the¯ IMPROVE THE VARIETY OF management of land and water resources in the Delta. This has precipitated
HABITATS AND, WHERE many specialized investigations of Delta habitats, such as in the Ecological

1THERE ARE DEFICIENCIES, Studies of the Sacramento-San Joaquin Delta (Skinner, 1972), environmental
INCREASE BOTH HABITATS impact studies in connection with the Peripheral Canal, the Baldwin-Stockton
AND WILDLIFE DIVERSITY and Sacramento Deep Water Ship Channels, the Sacramento-San JoaquinAND NUMBERS. Basin Water Quality Control Plan, multiagency monitoring of freshwater l

outflow in the Bay-Delta system, the Corps of Engineers’ Delta Levee I
Investigation and Environmental Atlas, and many others which are discussed¯ MAINTAIN HABITATS OF ALL and referenced in this report. There was an obvious need for a comprehensive

ENDANGERED SPECIES OF overview and description of Delta wildlife resources, their relationship to the 1PLANTS AND ANIMALS, AND forces of change in the Delta, and their long-term protection and restoration.
GIVE SPECIAL ATI’ENTION TO
THOSE HABITATS OF RARE 3. To provide a better understanding of wildlife use of Delta terrestrial and I
AND THREATENED SPECIES. wetland habitats, and the relationship of habitats to adjacent land and I

water uses.

¯ INFORM THE PUBLIC OF THE Prior to 1978, only fishes and their aquatic habitats had been thoroughly lMAGNITUDE OF THE documented. At that time the Corps of Engineers undertook an inventory and
PROBLEMS THAT THREATEN mapping of habitat types, using vegetation and floristics as a basis for
IMPORTANT WILDLIFE classification. This work resulted in the Delta Environmental Atlas iRF_~OURCES DELTA, (COE, 1979a). Little work of a comprehensive nature has ever been done to 1AND PROPOSE MECHANISMS document bird and mammal use of Delta habitats.
FOR BEITER COOPERATION ¯
AMONG LOCAL GOVERN- The lack of field data in terrestrial and wetland habitats has hampered the ¯MENTS AND BETWEEN THEM understanding of effects of developed uses on wildlife in Delta habitats, even
AND STATE AND FEDERAL though it has been apparent that as certain habitats have diminished in size, so
AGENCIES IN MAINTAINING have their wildlife inhabitants diminished in numbers. The Delta Habitat PlanDELTA HABITATS. and study provided the opportunity to f’dl gaps in the record of wildlife use l

(see Chapter 6).

I
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GOALS AND OBJ ECTIVES

I 4. To provide an analysis of the functions and effectiveness of regulatory and
other governmental agencies in protecting habitat in the Delta: :heir purview,

I ecological objectives, and regulatory powers; gaps in implementation and con-
flicts between regulatory objectives; means of cost sharing, and the legislative
means and planning tools needed for more effective protection of natural
resources in :he Delta.

I
Five counties and seven incorporated cities, and numerous State and federal
agencies exercise regulatory and other types of authority in the Delta, but

I there is a conspicuous absence of effective regional coordination. This lack of
regional cohesion is reinforced by a tradition of political independence and
local distrust of State and federal interference.

I Nevertheless, there are common and useful threads of environmental and
natural resource protection, of varying strengths, which have the potential for
connecting the policies of local plans with the legislated authorities and
policies of FWS, DFG, COE, Department of Water Resources (DWR), andI other public resource agencies.

This Plan will assist in obtaining consensus among local and other entities as

i to the value of the natural resources within their jurisdictions and th~ most
effective means of guaranteeing their survival.

5. To provide habitat protection concepts, to outline problems and means for
enhancement and restoration of wetlands, vegetation of levees and other areas
capable of habitat improvement, and to recommend management guidelines
for environmental review of ongoing and future development.

I If the Delta is to regain some of the wildlife habitat and aesthetic qualities
which have been Iost, most dramatically over the past two decades, it will be
necessary to implement restorative programs and at the same time modify

i present resource management practices. Studies going back to the 1960’s
suggest that vegetating levees is feasible and that design features can be incor- ¯
porated into levee reconstruction which are conducive to natural reestablish-
ment of riparian vegetation. Habitats can be created in dredge spoil deposits,

I and marshes can be created through controlled flooding of subsided lands.

Each of these programs carries with it major technical or environmental
problems. The Plan reviews the problems and findings of past and current

I studies and pilot programs and suggests specific solutions or conceptual
approaches. It also provides a basis for future design of comprehensive
management plans, for example for nongame birds using marsh or riparian
habitats, or for waterfowl using Delta rule marshes and agricultural habitatsI (see Chapter 6).

6. To compare alternative scenarios for the next two decades as a predictive tool

I for evaluating cumulative impacts of development on habitats and significant
natural resources.

Incremental effects of piecemeal development or change are generally not per-

I ceived until they accumulate and become obvious. In the 1940’s and 1950’s,
such was the case with Delta levees, whose gradual stripping became
dramatically apparent and the focus of attention in the early 1960’s. The
scenarios presented in this plan provide a view of alternative fates of Delta

i habitats and resources (See Chapter 5).
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tNTRODUCT|ON

!The U.S. Army Corps of Engineers mapping of the San Francisco Bay-Delta-- allocating the costs of protecting
Sacramento-San Joaquin Delta Envi- System. The Delta Habitat Plan adapted resources through density transfer,
ronmental Atlas (COE, 1979a) is an portions of the San Francisco Bay tax incentives, acquisition, or other ~
essential companion to this Plan. The Habitat Plan governmental analysis and means.
Atlas documents the most recent tech- options section, to the extent that these In reviewing current planning and
nical investigation and mapping of the were applicable, projects, local planning staffs and ¯
Delta, displaying at a scale of 1:12,000 commissions can use information in the |separate land use and habitat maps on Delta Habitat Plan to evaluate the
orthomosaic aerial photographs. The Use in Local
year-long project is the only comprehen- Planning. Process andappr°pdateneSSpermit applications°f land withuse proposalSrespectto:
sive habitat mapping of the Delta. This 1Habitat Plan is intended to be used in The Delta Habitat Plan is intended -- wildlife and scenic resources;

to be used as a tool by local county and-- adjacent land uses; andclose conjunction with the photo maps city governments in advance and currentof the Environmental Atlas, which were m overall distribution of natural l
the primary reference for the Habitat planning and the environmental review

Plan maps. of plans and projects. In conjunction within         resources the and boundaries competing of the needs
The principal original work which with General Plan preparation, this Plan

jurisdiction.will provide guidance for reevaluating lthe Atlas contributes to Delta resource and revising local policies, particularly The Plan suggests several bases for
information is the delineation and clas-those which concern open space and assigning values to habitat (below) and
sification of Delta wetland habitats, conservation, recreation, and environ- describes the relative value of different
using the system developed by FWS formental resource management in general,habitats to wildlife (Chapter 6). This 1wetlands of the United States evaluation should assist decision makers(Cowardin et al., 1979). This system is The Plan provides both regional data
explained in Chapter 6. and a regional context for formulating in weighing the many competing de-

or revising these policies, addressing themands on Delta resources and taking ac-
The Atlas maps use vegetation, phy-conditions and concerns which are com-tion on specific development proposals 1sical, and hydrologic features to classifymon to all those jurisdictions which which impinge on habitat and aesthetic

habitat type. The Atlas does not focus share Delta lands and other resources, resources.
on wildlife use of habitats, although a In addition, local General Plan land One of the most immediate uses of

1comprehensive list of fish and wildlife isuse maps can adapt the descriptions andthis Habitat Plan, used in conjunction
presented in the Atlas, based on a varie-mapped delineation of existing habitat with Corps Atlas maps, is in the local
ty of sources of information. In con- resources within their jurisdictions, review and processing of plans and pro-
trast, the Delta Habitat Plan effort using this Plan in conjunction with the jects which fall under the California En-

1gathered original information on wild- larger scale COE Atlas maps. Also vironmental Quality Act (CEQA). Spe- 1life use of the Delta, complementing theadaptable are the mapped delineations cifically, the information in the Plan can
Atlas’ original work on vegetation, of Significant Natural Resource Areas, be incorporated by reference or sum-

1
Protection and Restoration of San including locations of rare, threatened, marized in initial studies and environ- ¯

Francisco Bay Fish and I4qldlife Habitat and endangered species. The mapped mental impact reports, thus avoiding
(1979) is a study for the Bay, parallel to projection of areas of potential habitat duplication of effort and reducing the
the Delta Plan, undertaken in 1978-79 enhancement and restoration (Chapter cost of environmental processing. Pro- ¯
by U.S. Fish and Wildlife Service and 5), can serve as guidance for defining posed and alternative development sites ICalifornia Department of Fish and "reserve" areas, for future possible ex- can be evaluated for their potential ira-
Game. The planning study had essen- tension of wildlife habitat and scenic pacts on significant natural resources
tially the same objectives and study pro-areas, agriculture, or recreation sites, and habitats of rare and endangered ¯
gram as the Delta Habitat Plan, with the The Plan further suggests courses ofspecies. The cumulative impacts of
significant difference that the San action for implementing natural re- developments on wildlife resources can
Francisco Bay Plan contains its own source policies at a local level. These be projected by calculating the extent of
mapping (1:24,000) of the habitats include: existing habitats in the jurisdiction and 1
within the Bay shoreline study area. -- defining special standards and anticipating the loss or damage to those
Like the Corps’ Environmental Atlas, criteria for planned development in habitats which is forecast in the
the basis for habitat mapping is the resource areas; Development Scenario (Chapter 5). ¯FWS Wetlands Classification System Habitat management and restoration in- 1(Cowardin et al., 1979). Although the-- developing special resource protec- formation in Chapter 4 can be used to
San Francisco Bay map scale is half that tion designations or zoning districts;design or suggest mitigation or compen-
of the Atlas Delta maps, the use of a -- specifying the nature and location sation requirements for loss of or ¯
common classification system now pro- of habitats to be protected under damage to habitats,and to spedfy condi- Ivides complete standardized habitat ordinances; and tions of approval.
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|N’I’RODUCT|ON,,, I

ALTERNATIVE wedo not have measured evidence ¯ Ecological values of habitats direct-
of direct use of tule marsh plant de- ly or indirectly benefit humans, butAPPROACHES tritus by fish and wildlife to permit are of most immediate, demonstra-

TO EVALUATING quantifying this contribution. It is ble importance to fish and wildlife.
theoretically possible, however, to These are described in Chapter 6 in

DELTA WILDLIFE quantify the contribution of peat connection with individual habitat
R ES 0 U RC ES soas formed from tule marsh to types and their use by fish and

agricultural production in the Delta. wildlife.

¯ The economic approach to valuing
Not everyone is convinced thfft the. natural habitats analyzes the many

continued existence of fish and wildlife, uses to humans Of habitat in terms

for their own sake is sufficient justifica- of "user days:! and direct and sup-

tion for plans and programs developed port dollars spent by Delta "con-

primarily in their behalf, at the expense sumers." There are numerous ob-

of other uses. Historically, in the Delta vious uses of Delta aquatic, marsh,

human needs have received higher prior- and riparian habitats in particular:

ity in the management of resources than hunting and fishing; flood protec-

have fish and wildlife, and they have tion; recreation and associated ac-
received political and f’mancial support tivities, such as observing nature,

accordingly, boating, and hiking; environmental

Various approaches can be used to education, scientific research, and
assess the value to both humans and other information gathering; and

wildlife of natural resources such asthe sediment entrapment and water

marsh, riparian, and other habitats of quality "treatment."

the Delta. They generally support the These benefits, which San

contention that these resources deserve Francisco Bay-Delta fish and

protection and enhancement and war- wildlife resources produce, are

rant investment of public or private equivalent to hundreds of millions

funds toward their protection. If deci- of dollars annually and have been

sions regarding use of the Delta’s historically undervalued (USFWS,

resources areto reflect a va~ety of1979b). If the economic approach CHALLENGES
human values and needs as well as ., were applied accurately in the Delta,

~ologl~ conditior~ and po~ti~ many of its naturalresources could FOR TH E
realities in the Delta, it is apparent that compete effectively with other land FUTURE DELTA
more than one approach to evaluating and water uses. Only recently have

natural resources must be applied. A fish and wildlife begun to be

short description of various methods for recognized as economically signifi- The Delta was once an ecological

accomplishing this are outlined below, cant "appropriative uses" for treasure chest. The values inherent in
California’s water resources, that metaphor diminished with reclama-

¯ An energy evaluation of Delta tion and almost ended with the institu-
habitats would view habitat as part ¯ The measurement of the social tion of a flood control philosophy that
of an ecosystem and human life values of certain unique features of required removal of all vegetation, a
support system and assign a dollar the Delta is more problematic. It is philosophy that persists in spite of two
value to net energy produced in difficult, if not impossible, to assigndecades of attempts at reversal. The
calories per unit of dry weight and a dollar value to the preservation ofwildlife values of the region today are
area (Gosselink et al., 1974). While an endangered species or even the still significant, but pale in comparison
this approach assumes that the ulti- maintenance of common species ofto the historic Delta and the potential
mate objective of society is to max- high public interest. Nevertheless, future Delta which this Plan envisions.
imize energy production - a some- society has come to place certain Correcting and reversing wildlife losses
what restricted view - it is useful in nonmonetary values upon these is especially difficult in the Delta because
evaluating the Delta ecosystem, resources and has directed govern- of the complexity and interrelationships

For example, tules are among mental agencies through various of land and water, of resource uses, and
the most productive plants in the laws and directives to ensure their of the multilevel governmental regula-
Delta in terms of annual production preservation, tions affecting them.
of net food energy. Unfortunately
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I
I This Platt can be the vehicle to chan-grass and sufficient tree and shrub vege-both the agricultural and recreational in-

nel governmental actions toward the tation for habitat, but still permit dustries. The Delta can never be restored
goal of enhancing the Delta, but its im- inspection and ready access during to its natural, historic condition nor
plementation will require elose attentionemergencies, necessarily should it be, but it can sup-

I and difficult political decisions. Comple- Substantial stands of riparian wood-port a variety of Compatible multiple-
tion of any of the recommended actionsland could be scattered around the purpose uses that benefit all the people
in this Plan will be an improvement of Delta, perhaps located next to re-createdof California.
today’s Delta, which is largely an agri- marshes, so that the combined habitats
cul(ural prairie, intercut with channeled,could restore a diversity and density of
stone-lined.waterways, and dotted with wildlife now absent from many areas.
an occasional green oasis of valuable Channel tule islands would continue to

I wildlife habitat, be vital habitat areas, expanded where
Tomorrow, this agricultural region feasible by the deposition of dredge

could be protected and fringed along allspoils on subsided, flooded lands.
its water courses with trees that provide Recreation would also be benefited
shade and wildlife habitat, reduce wind by the improvements in natural scenery
erosion, and enhance scenic values. Theand the increased numbers of wildlife
great majority of levees could be available for viewing and,. where ap-
covered with riparian shrubs and trees, propriate, hunting.I with marsh vegetation on the waterside The Sacramento-San Joaquin Delta
berms, providing essential cover and has the potential of again being one of
resting, nesting, and feeding habitat forthe most productive and valuable wild-

I many of the Delta’s wildlife species. Thelife resource regions in California, in a
back of the levees could be covered withmanner which protects and enhances

I 1-13
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Natural 2 Delta are a product of both historicaland Human and ongoing natural processes and of
the relatively recent influences of humanResoumes developments and activities. These two
generally opposing influences are partic-
ularly apparent in the shaping of the
land, vegetation, human, and other
biotic communities of the Sacramento-
San Joaquin Delta, where naturalproc-
esses strive toward their own kind of
"reclamation" of the land. Water
always was and will continue to be the
primary "owner" and shaper of the
Delta, and most habitats in the Delta
were formed by water processes.
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RESOURCES !II I I

i
Chapter 2 reviews the relatively re- biological productivity. Often described Mill in 1848, and the resulting gold rush

cent history of the Delta during which as the "Everglades of the West", this was to change the character of the Delta
the most dramatic changes brought rich area was covered with dense tules, forever (DAPC, 1976b). Soon after the
about by human settlement have taken willows, and cottonwoods, which, alongonset of the gold rush, reclamation of
place. The Chapter goes on to describe:with adjacent higher vegetation, teemedthe swamp and marshlands alongthe ¯

with more than 250 spedes of birds andDelta waterways began. Many disap- ¯
¯ the physical setting and natural mammals. The Delta was one of the pointed gold seekers had turned to

processes which influence Delta most significant areas of waterfowl con-farming to satisfy the rising demand for
fish and wildlife habitats and centration in the state, supporting ducks,food by the gold rush population. When
populations; geese, swans, and other waterfowl in the Federal Swamp and Overflow Act of

great numbers during winter migration.1850 was passed, the tiffs, to Delta lands
¯ the habitat resources as they are In addition to many furbearers, such aspassed to the State of California, which

presently distributed (summarized fiver otter, bobcat, and grizzly bear, proved to be a major impetus in fur-
from more detailed descriptions great herds of antelope, tule elk, and thering Delta reclamation. Individuals []
in Part II); deer were present in and around the wishing to reclaim Delta swamplands

Delta. were able to purchase land for as little as
¯ human development and the Perhaps as many as 30,000 Indiansone dollar per acre.

principal human activities which originally inhabited the Delta. An ex- Levee building and reclamation of 1form the social and economic base pedition led by Pedro Feges and Fray Delta lands altered irreversibly the
of the Delta; and Juan Crespi in 1772 resulted in the firstphysical appearance and function of the

.documented account of the area by area. The first levee is believed to have’ []
¯ the impacts which these activities Europeans (Thompson, 1957). Spanishbeen built in 1852 on Merritt Island

have had and will continue to have padres led mission-siting parties in the (Thompson, 1957). These and other ear-
on fish and wildlife resources unless late 1700’s, and several battles were . ly "shoestring" levees were built by
steps are taken to protect these fought between the Spanish missionarieshand by Chinese laborers, or by Fresno
resources more effectively, and Indians, many of whom fled to thescrapers drawn by mules or horses. They

Delta from the Spanisti-controlled San were low earthen mounds, confined to
Francisco area. The Delta Indian peripheral higher-lying marshlands and
population was essentially eliminated inbuilt from blocks of tule sod removed
the summer of 1833 by an introduced from the island interiors. Flooding of
pestilence. In 1852,’the census of San the early levees was a frequent problem,
Joaquln County listed only 370 Indians and from the outset subsidence of the
and by 1870 the once extensive popula-reclaimed islands contributed to the

HISTORICAL tion had been reduced to five. flooding problem.
The abundant Delta wildlife popula-     By 1880, approximately 100,000

BACKG ROU N D tions were not greatly affected by Euro-acres of land had been reclaimed. i
pean intrusion until the mid and late Higher and more substantial levees were 1
1800’s. Trappers began to exploit the built in the 1890’s by clamshell dredges,

The pristine Delta prior to 1850 wasvast numbers of beaver, mink, and otterwhich form an important chapter of 1
largelsi a tidal marshland of about in the 1830’s. By 1856, these furbearertheir own in the history of the Delta up
400,000 acres, surrounded by 200,000 topopulations were almost exhausted. Theto the present time (Durra, pers.
300,000 acres of slightly higher lands great herds of elk and antelope were comm.). These levees were set back
and shallow backswamps behind naturallargely elminated by 1880 through hunt-from the riverbank with wide berms bet- ¯
alluvial levees (Thompson, 1957). Most1ing and habitat destruction. Several ween the riverbank and the levee toe
of the land was close to mean sea level,eastern fish species were introduced to (DWR, 1961). By 1900, half the Delta
with the highest points of land no more the Delta during this period (1870’s), (250,000_+ acres) had been reclaimed,
than 10 or 15 feet above that level, and of these striped bass, American and by 1930, Delta reclamation was ¯
Flooding of the backswamps was fre- shad, black bass, and white catfish wereessentially complete, with the formation
quent; in the spring virtually all of the highly successful (Skinner, 1972). of 60 major islands covering about
Delta became a vast inland lake, covered 450,000 acres.
by high tides and runoff from the great Reclamation |watershed of the Sacramento and San Johann Sutter had settled near the
Joaquin Rivers (Figure 4). Sacramento River in 1839. Sutter’s Fort

Floodwaters deposited nutrient-rich became the heart of activity during the ¯
sediments and detritus on Delta low- early settlement of the Delta and Sierra 1lands, contributing to their high Nevada. Gold was discovered at Sutter’s
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Waterway Problems Salinity intrusion from San Franciscolevees were constructed. Levee building .

During the gold mining era of the Bay has long been a problem, partic- and reclamation occurred not only in the I
late 1800’s, hydraulic (placer) mining ularly in the western Delta. Early Delta, but to the north and south along I
practices caused millions of cubic yardsrecords show that salinity intrusion oc- both the Sacramento and San Joaquin
of sediment and debris to be washed curred in some years long before exten-Rivers. Loss of floodplains and marsh- D-
through Delta rivers and streams into sive development of the Delta (DAPC, lands, particularly along the Sac- iSan Francisco Bay. A heavy sediment 1975). But as reclamation and diversionsramento, decreased the natural flooding
layer settled on the channel bottoms of increased, the invasion of saline water and water retention eapadty of the
Delta waterways, raising their bottom from the west became more frequent riverine and floodplain system. The tidal I
elevation by as much as 15 feet.Conse-and extensive. In 1931, the maximum in-prism of the Delta had been reduced to
quently, the levees had to be raised to trusion of saline water occurred, and an10% of its original extent. Winter
prevent flooding (Whitlow et al., 1979). estimated 74% of the Delta water supplyflooding was aggravated as greater
By the 1890’s, sedimentation and debriswas rendered unusable (ASWPA, 1976).amounts of floodwater were confined to ¯
from mining activities had greatly nar- Many other problems were plaguing the main river system, creating hydro- i
rowed channels and diminished the tidalthe Delta waterways. Summer outflowsstatic pressure on the levee system.
basin in the Delta (DAPC,1976b). Thehad decreased as a result of reclamation i
Sacramento River was dredged betweento agricultural uses, and extensive Development of Water Systems
1913 and 1924 to alleviate the problem,groundwater withdrawals throughout The systems which were developed
and a channd opened through to the the San Joaquin Valley had already to manage the flow and flooding regime
river mouth allowed natural scour to created a demand by the early 1900’s forare now an integral part of the Delta i
largely restore normal streambed levelsimported irrigation water (OPR, 1979).ecosystem. The Central Valley Project
(OPR, 1976). Flooding incidence increased as more (CVP) was passed by the State and sub-
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PHYSICAL SETTING

sequently funded and built by the
federal government in 1933, in part to
relieve the problems of Delta waterways,
but primarily to utilize water more fully.

-~-ff"°--TALI~ODams, reservoirs, and other structures DRAINAGE AREA
were built to store more of the water fentering Delta tributaries. Salinity con- /aEaaING ...,"
trol was not then a primary objective.

/ / "    ~x.s~.. Dam, the most prominent of
~ ’~ ~ -~"~ ithe upstream storage reservoirs, was

completed in 1949, and in August, 1951, ) ’) )~
the pumping station at Tracy in the (~

(,-d ~..~
~ [

southern Delta began delivering
~ .~ ~!( x~Sacramento River and Delta water to the ~ ,r.~,. "~. DELTA \\.,Delta-Mendota Canal and the upper San !~,~i~ k,,.

By the 1950’s, the need became ap-
~’o. ’~,,~:parent for more extensive flood control

and additional water for irrigation and DRAINAGE ~ ~ "~
"~"X..urban use, especially in southern AREA ..)

California. The State Water Project
k ’~’~     \ \"\(SWP) Oroville Dam and Reservoir was \ \ /fully authorized in 1959 by the Burns-

Porter Act. The Delta Protection Act,
.\.._~. /passed in the same year, obliged the

state to provide salinity contro! and an B~KERSFI ELI}

was implemented in stages throughout
the 1960’s and now carries water from
the Sacramento River and the Delta into FIGURE 5
the southern San Joaquin Valley and Drainage Basin of the -- "-
uitimately to the Los Angeles area. San Francisco Bay-Delta System
MacDiarmid (1972) provides a thorough
historic review of the Stateand federal
projects.

Much attention has been focused on
the Delta in the past two decades, for- the Delta, and i2 inches in the southernttmately mo, ng toward greater  ter- PHY$IGAI p~. The local rainfall is supplemented
agency cooperation. But the Delta, as by continually available irrigation water

the state, continues to be at the center ofTH   k.TA Average temperatures in the Delta
north-south controversy over the alloca- are 45 to 50 ~F from December to March
tion of State water and its conveyance and 75 °F from June to September, with
through either the natural waterways of �ll~ate high temperatures exceeding 100 °F and
the Delta or through a long-planned The climate of the Delta is relatively lows dropping to 30 ~F. The year-round
peripheral canai. The Delta is still the mild, with a long growing season duringaverage is approximately 60 ~F. Water
subject of many unresolved differences which most farmers are able to plant temperatures range from 43 to 82 ~F.
concerning management of its resourcesand harvest two or three crops. Like During spring and summer afternoons,
(See also Chapter 2, below), most of California, the overall climate iswinds from the ocean enter the Delta

Mediterranean, with hot dry summers, through Carquinez Strait. Between April
and cool moist.winters. Winter rains areand September these cooling breezes
often interspersed with periods of dense,become quite strong, reaching up to
low-lying ground fog, known locally as 50 mph. During the winters land breezes
tuie fog. Average annual rainfall is 18 prevail, blowing in the opposite
inches in the eastern and central parts ofdirection.
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Soils and Topography
Peat soils, derived from ancestral

tule marshes and mineral-rich alluvial
soils deposited by rivers entering the
Delta, occupy most of the level, low-
lying central part of the Delta. Mineral
soils, derived from weathered rock and
deposited on the lower slopes of the sur-
rounding valley plains, predominate on
the periphery of the Delta. Organic soils,
transitional soils, and mineral soils make
up the 500,000 + acres of agricultural
lands in the Delta.

While the original elevation of this
area was close to MSL, except for a few
high spots that reached 10 to 15 feet
above MSL, the elevation of Delta lands
now ranges from + 5 to -20 feet, With
an average elevation around 10 to 15 Joaquin, Cosumnes, Mokelumne, andAs a component of the San Francisco
feet below MSL. Removal of sod for Calaveras Rivers and smaller tributary Bay-Delta ecosystem, the Delta is part
early levee building, drying and subse- streams (Figure 5). of the largest estuary on the Pacific
quent shrinking of peat soils, wind ero- Despite constriction at its western Coast (USFWS, 1977).
~ion, natural oxidation, and intentionalCarquinez outlet and isolation from the Within the Delta are roughly 50,000
and accidental burning have all contrib-ocean, the Delta deserves its name for acres of water, of which 39,000 acres are
uted to the subsidence, which continuestwo reasons. First, under pristine condi-tidal. The legal Delta has 700 miles of
at an estimated rate of 2 to 3 inches eachtions (pre-1850) it possessed landforms waterways, lined with 1,062 miles of
year (OPR, 1979; Whitlow et al., 1979) - distributaries bordered by natural levees, while the study area Delta has
(See Chapter 4). levees and separated by tidal wetlands 725 miles of waterways and 1,141 miles

Man-made levees ring all of the -that are typical of many classic deltas, of levees.
major and many of the minor islands Second, where inundated by historic The open waters and waterways of
and line the banks of waterways and floods, it formed a body of relatively the Delta have been and continue to be a
overflow channels throughout the Delta.motionless tidal water into which prominent and important component of
The 886 islets and islands, of which 60 tributaries flowed (Atwater et al., 1979).the ecosystem. In addition to providing
are major leveed islands, or tracts, cover The streams and rivers that flow essential aquatic habitat, the channels
about 450,000 acres. While the first con-together to form the Delta drain a are avenues for floodwaters. They pro-
structed levees were only a few feet high,61,200-square mile watershed of the vide irrigation and export water and
levee settlement, land subsidence, chan-Central Valley of California, which receive and carry off treated and un-
nel modification, increased wave actionrepresents around 37°70 of the State’s treated wastes from many different
from motorboat wakes, and other . land area and carries between 40 and sources. They are heavily used by com-
factors have required major reinforce- 50070 of. the natural runoff of all of mercial ships and recreational boaters,
ment of the original levees. Today DeltaCalifornia (OPR, 1979). With diver- bathers, anglers, hunters, and others.
levees are a prominent feature of the sions, the average annual flow for this Before the extensive system of levees
landscape; some stand 25 feet high anddrainage basin has been estimated at was built, winter and spring floods
reach 200 feet across at the base (See 27,000,000 acre-feet, or almost 9 trillionspread over the backswamps and flood-
Chapter 4). gallons (Stevens and Chadwick, 1979). plains. Since the reclamation of the

Roughly 85°70 of the water reaching the Delta, virtually every island has flooded
Hydrology Delta comes from the Sacramento at least once. The most recent floods

The Delta is unlike the classical River, 12070 from the San Joaquin River,- Brannan-Andrus Islands in 1972, and
triangular alluvial fan formed where theand 3070 from the streams and sloughs toWebb, Holland, and Jones Tracts in
tidal mouth of a river meets the open the east (OPR, 1979). 1980 - demonstrate that flooding can
water of an ocean or bay. Instead, The many waterways of the Delta occur in both dry and wet seasons. The
California’s Delta is an inland triangular.come together near Antioch and flow most extensive wetlands in the Delta to-
network of waterways formed from the west through Suisun Bay and the day are seasonally flooded agricultural
rising of sea level through the CarquinezCarquinez Strait to San Pablo and San fields, the total acreage of which
Strait about 6,000 years ago to meet theFrancisco Bays, and eventually through depends on weather, crop, and prevail-
alluvial fans of the Sacramento, San the Golden Gate into the Pacific Ocean.ing irrigation practices.
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PHYSICAL SE’i’TING

Tides tion, but generally increases with dredging activities (DMRP, 1976) and is
As is typical for the Pacific coast, distance from San Francisco Bay so thatincreased by phytoplankton and algae

the waters of the Delta rise and fall on upstream tidal points in the Delta may photosynthesis. Excess growth (blooms)
two unequal high tides and two unequallag behind Golden Gate tides by as can create the opposite problem of high
low tides each day. The Delta is tidal much as 10 hours (ACWA, 1976). biological oxygen demand (BOD).
throughout, but the time and range of Salinity in the Delta is determined by
tides varies from place to place. In San Water Quality the balance between freshwater outflows
Francisco Bay, the average diurnal tidal Various factors, including seasonal and saline tidal inflows from San Fran-
range is 5.7 feet; at Collinsville, the and annual fluctuations, affect the cisco Bay. The average total dissolved
western-most point of the Delta, the quality of water in the Delta. Tidal mix- solids concentration of Sacramento
range is somewhat less, at 4.3 feet. Tidaling keeps Delta waters generally turbid River waters in the Delta is around 100
range decreases with distance from Santhroughout the year. Tubidity increasesparts per million (ppm) TDS. In the San
Francisco Bay and the Golden Gate. Atduring the winter and spring, when Joaquin River, agricultural return
Sacramento, the range is 2.9 feet, and atwater from the Sacramento and San waters and low flows cause average con-
Mossdale Wye, between Tracy and Joaquin Rivers is heavily laden with centrations to increase to about 400 ppm
Manteca, the range is 2.4 feet (ACWA, sediment. Disolved oxygen (DO) in TDS. Streams entering from the east
1976)( Table 1). Delta waters varies with local condi- side average only 50 ppm TDS (ACWA,

Timing of the tidal ebb and flow in tions. DO is decreased by low flows, 1976).
the Delta lags behind San Francisco Bayhigh temperatures, municipal, indus-
tides. The actual lag differs with loca- trial, and agricultural discharges, and

,

I TABLE 1 Tide Elevations at Delta Points
Elevation~ in feet~ USGS datum

i
Stage Collinsville: Venice Island: Sacramento: Stockton: Mossdale

(a) (b) (c) (d)

Maximum flood stage 6.6 7.2 30.3 7.3 24.4

Mean high high tide 3.4 3.6 4.9 3.7 3.2

Mean half tide 1.3 1.8 3.4 1.6 1.9

Mean low low tide -0.9 0.0 2.0 -0.6 0.8

(a) Lower (western) end of Delta.
(b) Mid-Delta area.
(c) Northern end of Delta. ~

(d) Southern end of Delta.

Source: Association of California Water Agencies, 1976
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Functions of Freshwater Outflow value to large concentrations of water- FISH AND
Delta freshwater outflows are of fowl during migration and wintering

biological significance to downstream periods. Increases in salinity would W ILDLI FE
ecosystems in Suisun Marsh, San Pablochange the vegetation composition to RESOURCESBay, San Francisco Bay, and even the less desirable foodplant species and re
continental shelf. Before reclamation, duce or eliminate some of the most valu-
winter and spring flows would overtop able waterfowl habitats in California.
the natural riverbank levees and deposit Freshwater outflow is important to The Delta occupies an important

nutrient-rich sediments and detritus onanadromous fish like the striped bass, position in California and the Central

the backswamps and floodplains of theAmerican shad, sturgeon, steelhead, andValley for fish and wildlife. It lies in

Delta. The nutrient output from these salmon seeking spawning sites, and in a strategic location not only on the

areas was undoubtedly a significant in-regulating the development and distribu-Pacific Flyway, the major migratory

put to downstrea:l~ ecosystems, althoughtion of several of these fishes’ eggs and route for birds in the western United
States,butalsoattheconvergendeof theno estimate has been made of their losslarvae.

or the resulting effects. Local agricul- Delta outflows, particularly during Sacramento and San Joaquin River
system, with its associated anadromousrural return water continues to carry the winter flood stage, are thought to and resident fisheries. Even though largesome nutrients out to Delta channels, have a significant influence on flushing

Delta freshwater outflows also con- in San Francisco Bay, especially in the areas of the Delta no longer offer the
marshland habitat which once coveredtribute to the formation and location ofsluggishly circulating southern extrem-

the "entrapment zone" in the vicinity ofities. The extent to which these outflowsup to 400,000 acres, a large number and

the Suisun Bay. The approximatdy 30-actually affect Bay flushing and their diversity of fish and wildlife populations

mile long salinity gradient, or salt corresponding influence on Bay eco- inhabit the Delta for all or part of the

wedge, is formed as fresh water from system functioning are not well under- year.
The vast’tidal marsh of the ancestralthe Delta flows out over denser saline stood but are the subject of ongoing

inflows from the Pacific Ocean. The cir- studies under the Interagency EcologicalDelta was one of the most significant

culation pattern in the entrapment zoneStudies Program and U.S.G.S., and areas of waterfowl concentration in
creates accumulations of suspended the recently authorized Delta Outflow- California. Reclamation eliminated

much of the former waterfowl habitat,detritus, other nutrients, plankton, fishSan Francisco Bay Study (DFG, 1980)
and invertebrate larvae, and other and San Francisco Bay-Delta Aquatic gradually converting it into the complex

organisms, and the area is an importantHabitat Program (SWRCB, 1980). system of managed channel and slough

nursery for a large number of fishes, in- ’ Water quality standards for the aquatic habitats, leveed riparian cor-

cluding striped bass (Stevens and Delta are established by the State Waterridors, extensive cultivated agricultural

Chadwick, 1979). Resources Control Board (SWRCB) habitats, occasional remnants of
riparian forests, and urban habitatsFreshwater outflows are an impor- through conditions in water fights per-

tant factor in maintaining water qualitymits and in Basin water quality plans, which together now characterize the

within the Delta and the salinity regimes(See Chapter 3: SWRCB) area.
Winter-flooded agricultural fieldsof Suisun Marsh, which supports an

abundance of foodplant species of great - principally corn and other grains -
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FISH AND WILDLIFE

I
provide extensive seasonal wetlands.         While waterfowl and fish may be the Acreages, given in Table 2 and below,

i Along with the other principal wetlands most conspicuous animal inhabitants ofare adapted from the COE Environmen-
which comprise Central Valley water- the Delta, many other wildlife groups tel Atlas and must be considered ap-
fowl habitat, the Delta is important and species depend on the mosaic of proximate. A detailed description of
wintering habitat for 60% of the water-habitats that the "managed" Delta habitats and their value to wildlife is

I fowl that use the Pacific Flyway, and provides, presented in Chapter 6, and detailed
for 91% of all waterfowl that winter in maps of habitat types are found in the
California (USFWS, 1977). The CentralDistribution of Fish COE Atlas. Plates A1-8 present general-
Valley waterfowl poplation moves and Wildlife Habitats ized distributions of the principal habitat

I around among valley wetland habitats in . categories: freshwater marshland and
response to available food. Roughly The variety of wildlife habitats riparian vegetation; channels and open
10°70 of this population makes extensivewhich comprise the Delta are distin- water; agriculture and upland; and ur-
winter use of the Delta (USFWS, 1977),guished primarily by their vegetation ban. Important areas for migratory andI and in excess of one million waterfowl and by the and periodicity of wintering waterfowl are overlaid onpresence
are frequently in the Delta at one time.water. Their extent and distribution varyagricultural habitats.

Falland mid-winter survey data ¯ somewhat according to season, year,
(1973-1977) indicate that Delta floodedand the method of classification.
fields and adjacent unflooded lands are
among the most important of all Pacific
Flyway habitats for whistling swans

I (38,000 birds, or 73% of the Central
Valley population); white-fronted geese
(65,000 birds, or 34% of the Central

i Valley population); pintai]s (370,000 TABLE 2 Table of Habitat Types and Area
birds, or 12% of the Central Valley
population); and other waterfowl Habi tat Type Approximate Acres
(USFWS, 1977).

The pdncipai habitat functions ofFreshwater and Brackish Marsh 9,000-I 1,000
Delta (and Central Valley) wetlands,
whether seasonalor permanent, aretoChannel s Open Water Dead-end Sloughs 52,000provide wintering waterfowl with food ’ ’ ’

I and resting space for fall and winter and Lakes (including submerged islands)
months; to provide temporary habitat
for birds wintering elsewhere to the Ti d efl a g s mi n i ma ]
south; and to provide habi~t for all

I water-related wildlife. Ri pari an Woodl and 2,700
The Delta is also the hub of the

Sacramento-San Joaquin River systemRi pari an Shrub-brush 4,300
and San Francisco Bay-Delta estuary, (including Brushy Riprap)
which contain 91 species of fish, almost
70% of the total number of species Ag~i cu I ture 520,000found in California. Seventeen of these
species are found only in this system,
and 11 species of native and introducedUpl and 44,000
anadromous fish (roughly 50% of
California’s anadromous fish popula- Urban 3] ,800

I tion) are directly affected by conditions
in the Delta (Moyle, 1976). These in-
clude striped bass, king and silver Adopted from C0E Envi ronmental Atl as (1979)

i salmon, white and green sturgeon, and
other important game fish. Delta
fisheries have been profoundly influ-
enced by water management and by

I introduction of normative species,
which have outcompeted many native
fish.
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RESOURCES                                                                I

Freshwater and Brackish Marsh convergence. They provide habitat for in the central Delta peat lands before the
Today, out of the 358,400 or more shorebirds which is otherwise limited in introduction of levees standing above

acres of tidal marshes and swamps the Delta. the mean tide level. The frequency and
which once covered the Delta only 5,210 severity of vegetation removal, however,
acres of "pristine" wetland area remainRiparian not only precludes further habitat
(Atwater, 1979) (Figure 19, Chapter 6). Riparian habitat, as a term, encom-development but has replaced much of

Estimates of the present extent of passes at least two distinct vegetation the riparian shrub habitat with seasonal
both tidal and nontidal freshwater and types which occur singly or in combina-grass and weedy annuals.
brackish marshland vary from 9,000 tion in the Delta: riparian woodland, or Although the structural diversity and
acres to 11,000 acres, most of which areforest, and riparian shrub-brush. Ripar-specialized niches in riparian shrub-
freshwater. Much of the tidal marsh ian woodland has been estimated to brush are fewer than in woodland, the
consists of narrow bands and pockets ofcover from as little as 173 acres, a re- thickets in this habitat are heavily used
tules, predominantly, along the marginsstricted definition which only includes by wildlife, in the absence of similar
of larger islands and in sediment accu- large trees in wet meadows or along cover in open agricultural lands.
mulations along the base of many mileswatercourses, to 2,700 acres, Riparian shrub-brush is one of the most
of levees. Larger sediment deposits in which would include more diverse significant Delta habitats for mainte-
channel meanders have formed tule woody vegetation on levees and berms nance of many species of common birds
islands, and where additional sedimentsalong waterways. Riparian shrub-brush,and mamals. Some riprapped banks
have established higher elevations, characterized by small willows and otherhave been allowed to develop brushy
woody vegetation forms a dense thicketlow woody and herbaceous vegetation,vegetation; wildlife use is less than in
of willows and similar species. Gen- covers about 4,300 acres, unriprapped situations, although the
erally, channel islands are habitat com- True riparian forests, consisting of vegetation offers some supporting
plexes, with marsh vegetation reflectingstands of large cottonwoods, sycamores,habitat.
elevation and extent of inundation. Un-white alders, and valley oaks were never
disturbed, undiked peat island marshes,as prevalent in the central and western Channels and Open Water
once widespread, are now scarce. Delta as in other adjacent parts of the Estimates of open water area in the

Nontidal marshes are associated withCentral Valley. They occupied areas of Delta range from 47,000 to 52,000 acres.
lakes or standing water in low elevationshigher alluvial mineral soils which were Slightly under 80°-/0 is tidal, the re-
behind levees. These are now small rem-the historic floodplains of the San mainder made up of lakes, ponds, and
nants of the "backswamp," overflow Joaquin, Cosumnes, Mokelumne, andnontidal sloughs. The most prominent
lands (seasonal floodplains) which onceSacramento Rivers around the peripherybodies of tidal open water are the chan-
covered large expanses behind natural of the Delta. Remnants of the formerly nels which comprise the network of the
berms and levees. The Stone Lakes basinextensive Central Valley riparian forests Sacramento and San Joaqu.in Rivers and
offers a good example of nontidal do exist in the Delta: along the upper tributaries. They range in width from a
marshes in a complex which also in- Mokelumne River, Cosurnnes River, at mile in the vicinity of the rivers’ con-
dudes open water and riparian forest. Bidwdl Park on the San Joaquin River,vergence to a few hundred feet and carry
Both tidal and nontidal marshes demon-and on larger channel islands. Through-fairly strong tidal currents and flow
strate high biological productivity and out the Delta and Central Valley, much velocities induced by pumping in the
are significant as vestiges of the of this resource has been diminished bysouthern Delta. Among their other
"pristine" Delta. agricultural clearing and indirectly by habitat functions, they serve as migra-

The density of vegetation in rule exclusion of seasonal flood flows, tory corridors and nursery areas for ana-
marshes determines their use by wildlife. Mature riparian woodlands offer thedromous fish which are the base for
Dispersed stands are used by shorebirds,most diverse habitat resources for birdsrecreational fishing.
and denser stands provide shelter for and other wildlife in the Delta. Their Dead-end channels in the eastern
rails and marsh wrens. Muskrat and value is made even more significant by Delta are represented by Beaver, Hog,
beaver depend on these marshes for their limited distribution and by the and Sycamore Sloughs. Because they are
food and shelter. Given sufficient areas added resources which they provide to quiet backwaters, they provide essential
of marsh and open water, beavers wouldwildlife in adjacent habitats, habitat for native residerit fish species.
be less likely to use levees as lodge sites, Riparian shrub-brush is more pre- Their importance as habitat is based on
thus endangering levee stability, valent in the Delta than woodland on several factors: high velocity water flow-

Tide flats occur in small areas only levees along watercourses, and better ing toward Delta pumps does not go
in the western Delta. They are generallyable to recover following its removal, through these channels; the flood risk of
backed by brackish tidal marsh, but alsoLeft without disturbance, this vegetationeroded levees is reduced, and thus the
exist as shallow areas of sandy sedimentwould eventually succeed to a wooded presence of vegetation poses less hazard
deposition where the Sacramento and community with typical riparian trees, a to levee maintenance; the absence of fre-
San Joaquin Rivers broaden at their condition which could not have occurred quent fast through boat traffic reduces
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this common cause of levee erosion; and Sewage oxidation ponds should alsoAgricultural Habitats
these side channels are less visited by be recognized as a "nontidal open water The most extensive habitat complex
recreationists, thus limiting the in- habitat." These year-round ponds in in the Delta is that which agriculture
evitable impact on wildlife of human in-Stockton and Lodi are used heavily provides. Estimates of overall agficul-
trusion, during migration and winter months bytural areas range from 400,000 to

A third kind of tidal open water shorebirds and waterfowl. 500,000 + acres. Not all types of
habitat in the Delta is represented by agriculture are equally useful as habitat.
flooded, submerged islands or portionsChannel Islands The acreage planted to various crops
of islands. Franks Tract, Big Break, and The cumulative acreage of large andvaries from year to year except for or-
Clifton Court Forebay were flooded small channel islands has not been com-chard and vineyard, which are fairly
either intentionally (Clifton Court) or puted, but they constitute one of the stable. Land use figures from 1978
accidentally and left without repair of most significant habitat resources showed the following relative acreages
levees. (Other islands which flooded in (Chapters 6 and 7) and one of the most (COE, 1979a):
1980 are being "re-claimed" by pump- threatened in the Delta. Channel islands Percent ofout). Habitat conditions and inhabitantspresent a wide array of physiographic Crop ’ Acreage Total Deltaare comparable to other tidal open types, from small marshy patches to
waters, divei-se habitats with some combinationField crops 314,169 46.2%

Nontidal bodies of water were of wooded upland, dredge spoils, Pasture 95,405 14.0o70
formed either as trapped, formerly tidalshrubs, open grassy areas, lakes, and Truck & berry
sloughs and old overflow channels in themarshland. Islands in the smaller crops 77,755 11.4°70
floodplain, or as part of marshes lying sloughs in the San Joaquin River and Orchard crops 24,671 3.6%
behind levees. These two kinds of lakesChipps Island are examples of the Vineyard 3,333 0.5°7o
in the Delta are represented by nontidaldiverse conditions. The value of wildlifeFallow land 5,185 0.8%
sloughs, such as Trapper Slough, and byhabitat on these islands varies in direct Total Agriculture520,518 76.6%
the Stone Lakes and the shallow proportion to the freedom from human
Headreach Island Lake. Habitat condi- disturbance afforded by their isolation.
tions in nontidal lakes are similar to
thosein dead-end tidal sloughs: the
absence of flow permits an extensive
floating plant community to develop
along with good habitat for resident
fish.
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While fields under active cultivationUrban butterfly, thicktail chub (endangered
have only limited wildlife value, fall and Urban habitats, which are associatedand possibly extinct), California black II
winter flooded and unflooded corn andwith about 31,800 acres of urban land rail, giant garter snake, and Delta green
grain fields (field crops) and unculti- uses, have developed around and withinground beetle.
vated ruderal fields (fallow land) have the Delta along with the spread of Plants include Colusa grass,
significant habitat value. Orchards andhuman settlements. As with typical ur- Crampton’s orcuttia, Antioch Dunes ¯
vineyards also are used more by wild- ban landscaping, introduced trees and evening primrose, and Contra Costa
life than fields under active cultivation, shrubs in Delta town centers provide Crampton’s orcuttia, Antioch dunes

Fields flooded seasonally for leach- habitat for common "backyard" birds evening primrose, and Contra Costa 1
ing or to attract waterfowl substitute in and also for pest mammal species, wallflower (endangered); lilaeopsis

¯ part for the many acres of pre-reclama- (rare); and slough thistle, Delta coyote
tion wintering habitat. Unflooded corn Significant Natural Resource Areas thistle, California hibiscus, caper-fruited
and grain fields and permanent pasture In many !ocations in the Delta rem- tropidocarpum, Bolander water l
are also important winter feeding and hunts of relatively natural, if not pristine,hemlock, Contra Costa baeda, and
resting habitats for waterfowl and pro- habitat still remain on isolated channel legenere (species of concern).
vide year-round cover and food as well. islands, along a few waterways less used

Pasture can be considered either an for recreation or navigation, or in quiet, ¯
"agricultural" or, more generally, an dead-end sloughs. A total of 66 such
"upland" habitat. The pastureland sites were identified as "Significant.
which surrounds much of the eastern Natural Resource Areas" in the Delta
Delta dead-end sloughs attracts one of Action Plan (DAPC, 1966a). These were |the most important concentrations of largely repeated in the Delta Environ-
sandhill cranes in California. Other per-mental Atlas, although some of the
manent pasture which is not regularly specific resource sites were combined in-
mowed or cultivated functions as year- to habitat complexes (COE, 1979a). This
round rather than seasonal habitat. Plan adds several sites, and describes 49
Agricultural lands or border lands whichareas in Chapter 7. Most of them are
are either untended or temporarily mapped in detail in the COE Atlas, and
fallow tend to revert to a semi-natural generally mapped in Plates BI-8 and
state. These ruderal lands provide im- CI-8.
portant wildlife cover in an otherwise in- Most of the significant habitats in
tensively managed area. the Delta are water-related. However,

the upland habitats on the Delta margins
Upland contain a few specific areas which are

Upland habitats occur both within valuable because of their rarity. The ¯
and surrounding the Delta and cover Antioch Dunes are the last remnants of ¯about 44,000 acres. The diversity of the Delta dune system, and support two

¯ habitat types includes some pasture- endangered plants and an endangered
lands, other grazing lands, oak saran- butterfly population that are found 1
nah, and a miscellany of man-made con-nowhere else. Vernal pools on the north-
ditions, such as "grassy riprap." west (near Rio Vista) and southwest H U MANMost stands of oak savannah are (near Byron) Delta margins are also sur=

¯remnants of a once-extensive communi-viving examples of a once more widely DEVELOPMENT ¯ty that occurred on the higher peripheraldistributed habitat type. The highly
Delta and throughout the Central specialized plants found only in vernal The present haman-inhabited Delta
Valley. Much of the former expanse haspool habitats include two endangered represents the almost inevitable I
been converted to agricultural or urbanspecies, outgrowth and consequence of events, luses. The few remnant stands are attrac- The rare, threatened, and en- activities, and settlements which have
tive for parks or residential develop- dangered species of plants and animals been in evidence since before the turn of
merit, and are growing under cultivatedthat occur in the Delta region are listed the century. In some respects, the Delta l
conditions which are inimical to and mapped in Chapter 7, along with aappears not to have changed in 100
replenishment of valley oaks by naturalnumber of plants for which there is con-years. Differences between 1880 and
reproduction. Several other specializedcern. The animals include the bald eagle,1980 reveal primarily the accelerated rate
upland habitats, present in the study peregrine falcon, Aleutian Canada of development and intensity of human ¯area, are discussed below: Significant goose, salt marsh harvest mouse, San use which has characterized much of the
Natural Resource Areas. Joaquin kit fox, Lange’s metal¯ark Delta in recent decades.
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HUMAN DEVELOPMENT

The single most dramatic human ac-water also help to repel the intrusion of Construction and operation of an
tion which modified Delta fish and saline waters into the Delta during sum-isolated transfer facility has been pro-
wildlife habitats was reclamation. The mer low flow periods or following majorposed for many years as one means of
second major action which has had floods, such as the Brannan and Andrusfacilitating the export of water to the
significant influence in the Delta is the flood of June, 1972. SWP and CVP while at the same time
conveyance and diversion of water from In addition to upstream and local eliminating such problems as reverse
upstream sources through miles of users, roughly 25°7o of the state land flows and high current velocities. The
waterways, and export for diverse and area and 67% "of the state population Peripheral Canal was conceived as the
often distant consumers. Other are served, at least in part, by water ex-most likely project to divert water from
developments and uses have followed aported from the Delta (OPR, 1979). Thethe north Delta and transport it around
logical sequence revolving around two exact amount exported depends on thethe eastern periphery to the pumping
major activities: fanning and urban set-state-wide pattern of rainfall and de- facility at Clifton Court Forebay near
tlement, each with its closely allied mand during any given period, but in Byron for export to the south (,See also
facilities and land and water uses. most years the CVP and SWP divert Chapter 5: Relationship of the

3007o to 40% of the inflow. With local Pedpherai Canal to the Future Delta).
consumption, diversions from the Delta Other less costly options for deliver-
have exceeded 8007o of the inflow ing export water to the pumps which at

Managed Watar and Flood (Stevens and Chadwick, 1979; OPR, the same time counter salinity intrusion
Control System 1979). have been studied, including a salinity

The amount and distribution of pre-barrier in the vicinity of Chipps Island
sent freshwater flows in the Delta de- and Carquinez Strait. TheseWatermanagement,particularlythe were r.e-

export of water, is not central to this pend on these inflows, exports, and jected because of their adverse impacts
Plan. However, an investigation of local withdrawals. Near Walnut Grove,on the Delta fishery resources. A range
human influences on Delta wildlife both the Delta Cross Channel and of nonStrnctural alternatives to the
habitat should begin by recognizing theGeorgiana Slough divert waters east andPeripheral Canal are also under study.
Delta’s role as California’s "water south from the Sacramento River to These include reducing exports, conser-
wheel," and the need to manage volumeSnodgrass Slough, the Mokelumne ration, water pricing reform, and
and quality of water. River, and the San Joaquin River. Thegroundwater management (NMFS,

Delta Cross Channel can be closed off 1980).
Inflows, Withdrawals, and Outflows and is operated to maintain channel

Physical changes brought about by flows as well as to facilitate exports to Agricultural Uses
human manipulation of the Sacramentothe southern Delta export pumps. Other Agricultural irrigation and the
and San Joaquin River systems have substantial withdrawals for central periodic flooding of fields for leaching
profoundly affected the inflow, outflow, California export are made by the Con-of accumulated salts, pest control, or
and distribution of flows within the tra Costa Canal, South Bay Aqueduct, wildlife habitat management create the
Delta. The average annual natural in- and Vallejo pipeline. The proposed most significant demands within the
flow that once reached the Delta and North Bay Aqueduct would also exportDelta for water withdrawals. The
San Francisco Bay (27,000,000 acre-feet,water out of the northwestern Delta. amounts of water used locally vary with
or almost 9 trillion gallons) has been the types of crops being grown, the time
greatly reduced by upstream diversions,Concept of a Peripheral Canal of year, the weather, and other factors.
local withdrawals, and export to the Most of the Delta inflow comes Average annual withdrawals for agricul-
south. In the period 1922-1924, the an- from the Sacramento River in the north,tural purposes, including seepage as well

Operation of the storage reservoir and as pumped water, have been estimatednualinflowaveraged19,794,000acre-
feet, a 27070 reduction; the current pumping facility for the export systemsat 980,000 acre-feet, most of which is
average annual flow now reaching the in the southwestern Delta pulls in used in the summer (June-September)
ocean is roughly 5007o of the original in-Sacramento River water, causing rever-(ACWA, 1976). Because most agricul-

flow (Stevens and Chadwick, 1979). sal of flow in channels in the southern tural lands in the Delta are below sea
These inflows, especially from the and western Delta and increasing currentlevel, constant subsurface seepage re-

Sacramento River, are regulated by velocities in the eastern and central quires continual drainage and pumping
upstream storage and flood control Delta. These reverse flows and increasedthrough an elaboi-ate system of ditches
reservoirs. Regulation serves to reduce velocities disrupt the behavior and and siphons to maintain a desirable

movements of anadromous fish, their water table elevation in the island in-winter flooding and augment summer
flows, offsetting in part the loss of larvae, and food organisms, and have teriors (See Chapter 4).
natural floodplain functions which oc- causedsignificantdamagetoDelta
currred through leveeing and reclama- fisheries.
tion. Controlled releases of upstream
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TABLE 3 Population of Delta Counties

COUNTY 196 / 197 / 197 / 198 /
Contra Costa 409,030 555,805 583,400 646,100

Sacramento 502,778 634,190 687,300 776,700

San Joaquin 249,989 289,564 298,000 325,000

Solano 134,597 171,815 185,100 227,900

Yolo 65,727 91,788 100,500 Iii,000

Sources: i_/ Department of Finance, Population Research Unit. Census data.

2__/ e-150 projection

Flood Control Projects part of the project plan, and would No major cities are located entirely
Authorized flood control projects be purchased by the Federal within the Delta; however, Delta boun-

affect the Delta in varying degree. These Government for use as a National daries touch upon Sacramento and in-
projects, summarized’below, are usually Wildlife Refuge and for recreation clude a large portion of Stockton.
constructed by the federal government in addition to its basic flood controlSmaller incorporated cities within the
in concert with local and State agencies, purpose. Preconstruction planningDelta include Antioch, Pittsburg,
Environmental aspects are coordinated was funded and began in fiscal Isleton, and Rio Vista, as. well as about
with Department of Fish and Game and 1980. ten unincorporated towns and villages.
Fish and Wildlife Service. It is possible that new developments like

¯ Lower San Joaquin River and Discovery Bay might expand into com-
~¯ Sacramento River Flood Control Tributary Flood Control Project. munities. To the west, the Delta opens

Project. First authorized in 1917, This work involved constructing or into San Francisco Bay and the heavily
the project includes a series of improving levees, removing snags, populated Bay Area.
levees, overflow weirs, leveed by- and riprapping streambanks. The
pass floodways, pumping plants, major work has been completed.
and enlarged channels both north Agriculture
and ~outh of Sacramento. The ma-
jor work has been completed.~ The Delta is one of the most fertile areas

Urban Centers and in the United States, and about 91% is
¯ Sacramento River Bank Protection Population Growth zoned for agdculture. The 500,000 _

Project. This project also extends acres of agricultural land are composed
north and south of Sacramento, in- While land use patteims in the Delta of peat, organic sediments, and allu-
volving mainly the addition of rip- have not changed drastically since the vium. Crops produced in the Delta fall
rap (rocking) to project levees from end of reclamation in the 1930’s, and into four main categories: field crops, ,
bank erosion. Riverside recreation agriculture continues to dominate, con-truck crops, fruits and nuts, and forage
facilities are also provided at siderable urban growth is apparent in crops. Historically, the Delta has been
selected locations, and around the region. The populationnoted for its asparagus, potatoes, celery,

of the Delta was estimated to be about and other varied truck crops. Recently,
¯ Morrison Creek Stream Group 250,000 in 1976 (Resources Agency, greater emphasis has been placed on

Flood Control Project. A reservoir 1976). Population figures from 1960 field crops -- corn, milo, grain, and
would be built on streams which through 1980 for the five Delta counties,hay. A grape and wine industry is grow-
feed the ecologically important Contra Costa, Sacramento, San ing, espedally in the Lodi area.
Beach and Stone Lakes Basin in Joaquin, Solano, and Yolo, reveal that Among these types, field crops pro-
Sacramento County. Levees (26 they are, for the most part, undergoingvide the greatest benefit to wildlife, par-
miles) and "channel improvements"continued growth (Table 3). Figure 15, ticularly migrating waterfowl. In recent
(66 miles) would lead to a 7,800-acreChapter 5, shows the present urban pat-years, the acreages devoted to raising
flood-retardation basin in the Stonetern in the Delta as well as the currently truck crops have decreased considerably
Lakes area. The basin is an integralauthorized urban growth areas, and been replaced by field crops. While
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HUMAN DEVELOPMENT

the crop patterns have varied with the Labor-intensive crops are being dis-Lake Washington, and a connecting
agricultural economics of the periods, placed by capital-intensive crops, barge canal with navigation lock from
the percentage of area cropped has re- e.g. asparagus by corn (ACWA, the harbor to the Sacramento River.
mained fairly stable,~ at about 75°70 of 1976). Commodities requiring both deep and
total land (ACWA, 1976). shallow-draft vessels are moved on these

The major issues which face Delta ¯ Recreation. Increasing trespass and waterways.
agriculture and indirectly influence vandalism by recreationists through- A feasibility study of deepening the
maintenance of wildlife habitat are out the Delta are causing crop existing 30-foot channel was begun by
discussed in Chapter 4. Among these are damage and losses, the U.S. Army Corps of Engineers in
the determination of crop selection, 1970, followed by a Draft Environmen-
economic farming and levee manage- ¯ Water Costs. The free use of Delta tal Impact Statement in 1979. A final
ment practices, and general viability of water may be changed by the Legis-feasibility report was scheduled for
maintaining lands in agricultural pro- lature in the future to offset ~osts ofrelease in summer, 1980. Some questions
duction. Behind these lie a number of export pumping, which are being resolved are the
persistent problems: project’s potential to increase salinity in-

trusion into the Delta, and mitigation of
¯ Land Tenure. With increasing Transportation Facilities adverse impacts of spoil disposal.

absentee landlords, there is less con- Modeling studies following authoriza-
cern with maintaining the high orig- The major road system is Interstate tion are anticipated in a Memorandum
inal fertility. As a result, the land is 5, which flanks the eastern Delta be- of Agreement between COE and DWR.
"mined" without.consideration for tween Stockton and Sacramento. A1-. The 40-mile-long Stockton Deep
maintaining its fertility, though it is the principal north-south in-Water Ship Channel and the Port of

terstate route in the western United Stockton were both completed in 1933.
¯ Drainage and Subsidence. Lowering States, the missing Delta link was not Between Antioch and the Port of

of the land surface in the islands hascompleted until October, 1979. Other Stockton, the ship channel generally
increased the hydraulic pressure freeways outside the region provide easyfollows the route of the San Joaquin
from the surrounding channds, access for visitors from all areas. River, except where bends in the river
with a corresponding increase in Only two state highways traverse therequired the channel to be straightened
seepage and costs for drainage Delta from east to west: Highway 4, by cutting the tips off the larger islands
pumping, and in risk of levee failurefrom Stockton to Antioch in the south and bisecting some smaller ones. In
(See Chapter 4). Delta; and Highway 12, through the 1965, deepening of the navigation chan-

central Delta from Highway 99 through nels between the Golden Gate and the
¯ Soil Salinity. Frequent leaching is Rio Vista to Fairfield. From north to Port of Stockton was authorized by the

required to maintain suitable grow-south, State Highway 113 links In- Congress. The port facilities at Stockton
ing conditions for salt-tolerant terstate 80 with Highway 12 west of Rio handle conventional general cargo in
crops. As the lands subside, the costVista, and the Sacramento River Road both foreign and domestic trade and
of maintaining the quality of soils (Highway 160) traverses the length of local LASH barge service between
increases (see Chapter 4). the Delta from Sacramento to Antioch. Stockton and the Port of San Francisco.

Several railroad lines cross the Delta, The Stockton Deep Water Ship
¯ Fertility Problems. Although peat is owned by the Atchison, Topeka and Channel Project is part of the overall

rich in nitrogen, other nutrient pro-Santa Fe, Southern Pacific, and WesternJohn F. Baldwin Channel, and provides
blems are often inherent in peat Pacific Railroads. for the deepening of the existing channel
soils. Phosphorous and zinc deft- Two deep water channels bring to 35 feet. Dredged material removed
ciencies are typical, and potassium ocean-going vessels to the Ports of for channel deepening would be dis-
deficiency isapparent in a number Sacramento and Stockton. The posed of at several sites along the ship
of locations. Sacramento River Deep Water Ship channel and be used for both habitat

Channel Project extends from Suisun restoration and public recreation (COE,
¯ Transportation. Movement of pro- Bay to Sacramento. The channel was 1980). The proposed cutoff through

duce can be difficult because of the formed by widening and deepening theFalse River, included in the authorized
limited roadway system and increas-natural channel of the Sacramento Riverplan, has been deleted from the project
ing costs of shipping, and Cache Slough, and by excavating aas too expensive and environmentally

new channel from a point 6 miles up- damaging compared to the river route.
¯ Labor Problems. In recent years, stream from Rio Vista to Lake The project was authorized by Congress

agricultural labor has played a signi-Washington at the northern terminus ofin 1965, and construction was begun in
ficant role in the determination of the project in Sacramento. The project 197 I, with rock bank protection placed
types of crops within the Delta. includes a harbor and turning basin at at six locations damaged by wave wash.

2-15

0--056232
C-056232



RESOURCES I

I

However, work has been temporarily ¯ East Yolo. Most industries in the ¯ Lodi. Lodi has more than 600 acres
suspended pending completion of plan- northern part of the Delta are zoned for industry, and about .90
ning studies and resolution of complex situated across the fiver from manufacturing plants are located in
environmental problems. Sacramento City, in the East Yolo the area. Leading classes of pro-

portion of Yolo County. About ducts are concrete mix and piping,
2,000 acres in East Yolo are zoned metal products, meats, canned

Dredging for heavy and light industry, with fruits and vegetables, tire molds,
more than 20 square miles of poten- cereals, and sportswear.

Dredging and dredge disposal sites tial industrial land south of the Port
are essential to maintaining the two of Sacramento and east and adja- ¯ Rio Vista. Four manufacturing con-
deep-draft channels. Each year, the U.S.. cent to the Sacramento Deep Water cerns producing farm equipment,
Army Corps of Engineers dredges about Ship Channel. The East Yolo refuse containers, and natural gas
one million cubic yards of sediment General Plan (1976) calls for phased are located near Rio Vista. Non-
from the Sacramento and San Joaquin industrial and residential develop- manufacturing concerns include
Rivers. Material is unloaded at disposal merit on most of this land. About businesses engaged in road con-
sites in the region. Periodic dredging is 20 manufacturing plants are located struction, gas and oil well drilling
also required for maintenance of mad- in the East Yolo area, including and maintenance, and dredging.
nas, for levee repair,.and for construc- facilities for food processing and
tion of new marinas. Deepening the manufacture of wood, paper, and
Sacramento and San Joaquin Rivers metal products. The Port of Agriculture-Related Indust~
from 30 to 35 feet will require removal Sacramento is a major industry.
of 30 million and 12 million cubic yards,. Several trucking terminals are Agriculture-related industry can in-
respectively, associated with it. clude agriculture service facilities

The most common method of dredg- (machinery repair shops, etc.), facilities
ing is by side-draft, long-boom clamshell¯ Solano County: Collinsville- to process raw agdculturai products
dredges, which have been operating in Montezuma Hills. A large industrial (canneries, grain elevators, etc.), as well
the Delta for many decades. Hydraulic complex has been proposed in the as facilities to manufacture products
suction dredging is used for large-scale County of Solano in the used in agricultural production, such as
channel-deepening projects. Collinsville-Monteznma Hills area, fertilizer and farm machinery.

along the Sacramento River in Most jurisdictions allow some agri-
southeastern Solano County. A cultural industry in agricultural zones.

Industn/ PG&E coal-fired power plant has In most cases, however, the types of in-
been approved for this area. dustries allowed are severely restricted,

Industrial areas have grown up in and a conditional use permit is required.
several concentrated areas on the ¯ Stockton. About 3,000 acres within Usually no such uses are allowed on
periphery of the Delta, proximate to the city limits are zoned for light lands designated as "Agricultural Pre-
transporation and available water for and heavy industry, much of it serves" or "Permanent Agriculture," in
cooling or other operations, around the Port. Manufacturing order to maintain the maximum amount

concerns in the greater Stockton of land in agricultural production.
¯ Contra Costa County. The area produce laminated glass, Sacramento County has developed

Pittsburg-Antioch area is part of an machinery, paper products, as- planning standards for permitting cer-
industrial corridor which extends bestos, cement products, steel- tain agriculture-related industries to be
almost unbroken along the west and fabricated forms, food products, located in rural, agricultural portions of
south shores of San Pablo and and shipsand boats, the County, provided wastewater dis-
Suisun Bays from the City of posal is on land. Such uses include: fruit
Richmond through Antioch. In- ¯ Tracy. Roughly 1,000 acres within and vegetable canneries, slaughter and
dustdes located there (about 65) in- the City of Tracy are zoned for in- packing houses, poultry processors,
dude steel, chemical, rubber, paper dustry. Seven manufacturing plantsbreweries, malt plants, wet corn mills,
and fiberboard, glass, food, are located in the City; goods pro- beet and cane sugar refineries, wineries,
building material, and raw material duced include processed foods, ag-distilleries, and dairy processors. One at-
processing facilities. Major electrical gregates, wood products, glass con-tempt to build at a sensitive Delta loca-
power plants also are located in the tainers, processed sugar, reinforcedtion was rejected, and only one area has
area, and six major oil refining paper, and business forms, been approved to date in Sacramento
facilities are sited along the Contra " County for such a use, just beyond the
Costa County shoreline. Delta planning area near Elk Grove.
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tion Project. Similar features have
been constructed on Georgiana
Slough and at Garcia Bend.

¯ Lower Sherman Island Wildlife
Management Area; WCB boat ramp

¯ South Spud Island County Park,
San Joaquin County

¯ Clarksburg boat ramp -- WCB

¯ Oak Grove Regional Park, at in-
tersection of I-5 and Eight Mile
Road

A recreation area on Roberts Island
is proposed as of the Stockton Shippart
Channel improvements, and on Sandy

Recreationa[ Uses alld Mobile home subdivisions are beingBeach as part of the Sacramento River
Developments developed at marinas, largely for week-Ship Channel improvements. Several

end and summer use. They typically in-parks which were authorized in the
Delta have been eliminated or delayedThe Delta is, and will continue to be,clude such facilities and services as com-

a popular recreation area. It is close to munity parks, swimming pools, adjacentfor budgetary or political reasons. The
major metropolitan of it are restaurants and bars, ample auto park-Delta Meadows Park (Sacramentoparts
readily accessible, and it contains one ofing, landscaping and lawn maintenance,County) was authorized in 1954, but still
the largest recreational waterway com- and frequently sewer lines. These trailerhas not been acquired due to the State
plexes in the western United States. and mobile home parks for vacationer/Lands Division’s difficulty in determin-
Temperate climate allows almost year- semi-permanent residents are also ing existing State ownership. The
round use, but the major recreation ¯ becoming places of primary residence. CosuInnes State Park (Sacramento
season extends from before Memorial The largest example is at Terminous, County) was authorized in 1974 and
Day through the first week of Septem- San Joaquin County, which isa non- deleted from the budget in 1977.
her. These factors, along with the attrac-conforming use under present zoning Older River Islands State Park (San
tive setting and the excellent sport (Keranen, pers. comm.). Joaquin County) was authorized in
fishery, are responsible for the Delta’s Public facilities and parks are still of1954. The money that had been
constantly growing popularity and the minimal significance in actual land andbudgeted was transferred for use in
demand there for a wide variety of water area in the Delta. Existing facil- development of Durham Ferry State
recreational services, ities include: Recreation Area, downstream of

Recreation in the Delta can be Durham Ferry Road on the east side of.
grouped into water-dependent and land-̄ Brannan Island State Recreation the SanJoaqninRiver. TheStaterecent-
dependent uses. Boating is the major Area ly approved the development plan for
water-dependent activity and most rec- ~that site. Channel Island State Park
reational activities relate to it. The ex- ¯ Clifton Court Forebay (Sacramento and San Joaquin Counties)
ceptions are: car touring, bank fishing, was authorized in 1974, but lingers until
camping, swimming, picnicking, hunt-¯ Franks Tract and Little Franks State-ownership questions are resolved.
ing, hiking, and sightseeing/photo- Tract The popularity of the Delta for rec-
graphy. Fishing from banks and boats reation depends heavily on the main-
accounts for over 60% of all activity ¯ Two bank fishing sites and one tenance of fish and wildlife habitat, in
(Resources Agency, 1976). fishing pier (Antioch) developed bypart because vegetation and wildlife con-

About 140 marinas and related fad- the Wildlife Conservation Board fer on the Delta its characteristic
lities in the offer of aesthetic quality, in part because vegeta-region variety ser- 6VCB)
vices and supplies, such as boat docking tion provides shelter to boaters and
and repair facilities, restaurants, grocerȳ Hogback Island Park (5 acres), other recreationists, and in part because
stores, equipment rentals, and overnight jointly constructed by the Corps ofthe habitats sustain fish and game which
accommodations (cabins, trailers, too- Engineers and the State as part of are caught and consumed as an essential
tds, and camping sites), the Sacramento River Bank Protec-part of the recreational experience.
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RESOURCES I

Mining, Harvesting,_and lime (for sugar processing), is mined(and economic) effects, and defin-
Extraction of Delta Resources at two locations: near Tracy and ing flushing flows for the Bay;

Clarksburg.
A variety of consumptive uses occur ¯ defining dispersal characteristics of

in the Delta which have less impact on ¯ Sand and GravelExtraction. Sand receiving waters for inflow of
habitats than the preceding devel- and gravel have been mined to a sewage and other pollutants; and
opments: limited extent in the Delta, near

Byron, Tracy, Antioch, and in ¯ defining the standards and design
¯ Commercial Fishing. The 0nly Putah Creek, Yolo County. Out- specifications needed for confining

significant commercial fishery with- fight loss of habitat is the principal flood and tidal flows to leveed
in the Delta.today is for crayfish. A potential environmental impact of waterways through the reclaimed
small carp and splittail fishery also such operations. Reclamation of Delta.
exists. The commercial taking of excavated areas requires long-term
striped bass was halted in 1937, and rehabilitation plans. While we have a limited understand-
the taking of salmon ended in 1957. ing of some of the complexities of the
However, up to 80% of the total Bay-Delta ecosystem, we do know from
California commedcal salmon observations that major fish and wildlife
fishery in coastal waters is depen- losses in the Delta have resulted from
dent on the Bay-Delta estuary for changes in hydrography by impound-
production of the resource. The IMPACTS OF i_AND ments and diversions, someofthem

AND WATER USES long before pumping and export began;crayfish catch is almost entirely
frozen and shipped to Scandinavia. and from changes brought about speci-
Excessive harvesting of crayfish led ON DELTA HABITAT fically by pumping and export.
to passage in 1975 of a new law Urban Development. The most
allowing the Fish and Game Com- It is unjust to attribute the entire losssignificant direct impacts of urban
mission to set regulations (Section or destruction Of fish and wildlife development on habitat have been those
8491, Fish and Game Code). habitat in the Delta to any one of these associated with reduction in the avail-

many land and water uses or to past ability of land for habitat through grad-
¯ Gas and OilProduction. The Delta developments which have at the same ual conversion of open habitat lands to

natural gas reservoir, one of the time made the Delta a desirable place developed uses, and changes to natural
largest in the nation, makes naturalfor diverse human activities. Each ac- vegetation through its deliberate
gas a resource of regional and na- titivity could be analyzed to determine removal or abuse. For example, subdivi-
tional importance. Thiry-five oper- precisely what its impacts on habitat aresions such as Discovery Bay and Bethel
ating fields are located in the five and have been, and to what degree. It Island are an emerging threat to open
Delta counties, with major fields would be necessary also to assess the im-space and wildlife habitat on the Delta
around the Rio Vista area. Cumu- pacts of activiti.es outside the Delta but islands. They could become a major
lative production of gas from the . within its large watershed. Some of the concern in the future if the levee system
Delta fields now stands at about 4.1principal impacts on fish and wildlife is upgraded to 100-year flood protec-
trillion cubic feet, with gas reserves resources are summarized below, tion, thereby encouraging intensified
estimated to be about 1.5 trillion Water Development. Most investiga- land use. The trend toward subdivisions
cubic feet at the end of 1974, corn- tions Of adverse impacts have concerned,spreading outwards from major cities in
pared with a reserve of 5.8 trillion water development and management inthe peripheral Delta is also apparent (See
cubic feet throughout the State. relation to the hydrodynamics of the also Chapter 5).
Delta fields can probably produce Bay-Delta system. These investigations Indirect impacts on adjacent lands
until the turn of the century. Some have been motivated largely by the eco- and waters are an inevitable by-product
of the abandoned fields are being nomics of altering the Delta environ- as human activities intensify in growing
used to store imported gas. At the ment and by the need to solve specific urban areas. These are the result of
present time, one producing oil fieldengineering or environmental problems,many minor and major actions such as
is located near Brentwood in Contrasuch as: extending community support systems
Costa County. like water and disposing of urban waste

¯ arresting landward saltwater intru- products. For example, changes in Delta
¯ Peat and Lime Mining. Peat is sions; water quality have occurred in the past

mined at a few locations in the through pollution from a variety of in-
Delta (e.g., Franks Tract in Contrā defining levels to which freshwater dustrial and municipal waste discharges.
Costa County), chiefly for horticul- discharges can be economically Fortunately many of these pollutant
tural purposes. Another product, reduced without harmful ecological sources are being brought under control.
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IMPACTS

Industrial Development. The rela- water column for the duration of activi-o Dredging in the Delta has had an
tionships between industrial activity andty. Hydraulic suction dredging, used for impact on small channel islands,
quality of fish and wildlife habitat are large projects, increases turbidity .only at which serve as convenient
many and diverse. The most obvious in-the bottom. In both cases, bottom (ben- "borrow" areas for emergency.
elude encroachment on shoreline areas thic) mud-dwelling communities are levee repair.
by industrial facilities, accidental dis- destroyed for varying periods of time.
charge of petroleum or other contami- Recent studies have shown that for ¯ Increasing channel depth by dredg-
nants into aquatic habitats, disruption periodically disturbed benthic corn- ing may lengthen the longitudinal
of adjacent habitats by human activities,munities, such as those in ship channels, mixing zone of saline and fresh
discharge of water or cooling recovery from deepening take as lit- increases inprocess may water, causingslight
water into receiving water; discharge of fie as 3 months. Disturbances to stable, dry-season and ~dry-year saiinities in
biostimulants such as fibers, changes toundisturbed benthic communities could the far western Delta.
local hydrology, etc. Industrial uses arerequire up to two years for full recovery
not necessarily incompatible with (COE, 1980b).
maintenance of adjacent habitat, except Several other types of impacts can be
where there is outright conversion of attributed to dredging and channel
lands supporting wildlife habitat to in- deepening projects:
dustry as a developed use of the land.

Agriculture-Related Industry. The ¯ Land disposal and storage of
effects of agricuiture-related industry on hydraulic suction dredge spoils
habitats are similar to those associated poses some environmental prob-
with other industrial activities. However, lems, due to the fluid nature of the
inland locations and lesser dependence material. The drying time for spoils
on water make agriculture-related indus- is one to two years, during which
try less threatening to Delta aquatic and the material is confined by levees
shoreline habitats. Waste products are (COE, 1979b) and essentially
also likely to be disposed of more effec- unusable.
tively.

Navigation and Dredging. Changes
in the use of Delta waters from natural
aquatic habitats to locales for intense
human commercial and recreational
activities have had a significant effect on
both aquatic, marsh, and riparian wild-
life habitats. Transportation by water
has a greater potential effect on fish and
wildlife habitat in the~ Delta than modes
of land transport. Commercial naviga-
tion carries with it the risk of accident
and potential discharge of toxic
materials or other contaminants. In
addition, availability of convenient
water transportation may encourage in-
dustrial expansion into the lands which
are presently undeveloped.

Dredging has been an essential and
continual activity in the Delta. Levee
construction, repair, and maintenance
depend on dredging, and shippingand
flood control channels were constructed
and must be deepened and maintained
by dredging. Environmental impacts of
clamshell dredging, the most common
type of dredging on aquatic habitat, are
generally local and short-term, although
sediments are dispersed throughout the

2-19

C--056236
C-056236



RESOURCES I

I
I

Recreational Facilities and Activities.-- occasional uncontrolled fires (in-
Ironically, recreational facilities and ac- cluding peat)from campfires, care- 1
tivities, which are enhanced by the less smokers, ORVs, and arsonists;
presence of vegetation and fish and and

. wildlife habitat, bear a large share of the-- localized and increased traffic and
responsibility for past and present air pollution into natural areas. ¯
destruction of or damage to vegetation
and habitat in the Delta. Uncontrolled Agriculture. The relationship be-
intensive recreational use presents the tween agriculture and wildlife habitat is I
most serous threat to the habitat valuesdiscussed in detail in Chapter 4. In
of channel islands, through both distur-general, the maintenance of agriculture
bance to wildlife activity and modifica- as the predominant land use in the Delta
tion of habitat conditions by vegetationcan be regarded as significant in the pro- 1
removal and wave erosion of islands tection of certain kinds of wildlife,
from excessive boat wakes. The loss cannotably waterfowl. Other habitats have
be attributed to several causes: not fared as well under prevailing farm-

ing practices. Water quality has also ¯
¯ the spread of living areas and otherbeen affected by contaminants pumped

facilities associated with marinas out into Delta waterways With irrigation
over levees and other land areas, totailwater and floodwaters used for ¯
the detriment of habitat; leaching out salts. The specific effects

have not bee0 assessed.
¯ encroachment of many individually . . . .

minor but cumulatively major struc- In retrospect, we can acknowledge
tures into waterways and shorelines;our ability to change the environment of

the Delta through looking at the present
¯ conversion of biologically produc- accumulation of individual effects of the

tive wetland habitat to less produc- past decades, and hope to have the fore- ¯
tive open water marina basins; sight to predict - and possibly to avoid-

the damaging effects of incremental
¯ cumulative damage to marsh and actions now and in the future. ¯

riparian vegetation on otherwise
isolated islands by boaters’ recrea-
tional use of islands; and

¯ levee-eroding waves from the wake lof larger boats, which necessitate
replacement of vegetation by rock
revetment. Recreational boat wake ¯
has been a significant contributor to
levee damage in the past few

decades.

IOther adverse environmental effects
of recreation on habitats that have been
observed include (DRMP, 1976):

!
-- noise and activity which frightens

sensitive wildlife species;
-- trampling and destruction of vegeta- ¯

tion;
w occasional vandalism and animal

destruction;

I
-- litter accumulations which can

injure fish and wildlife;
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Laws P.rog.rams ~ ~,~.,~.~.~o~,~various agencies and many governmen-~ ~ tal activities which influence, directly orand Activities indirectly, natural resources of the

gD Delta. Three basic questions guide theAffectin elta analysis:

Wildlife Habitat . Are existing laws, regulations,
policies, and practices effective in
guiding resource use in the Delta?

¯ Are the principal agencies charged
with protecting fish and wildlife,
DFG and FWS, effective in guiding
resource use and the decision-
making processes at all levels which
control that use?
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TABLE 4 Legal and Policy Framework Pertaining to the Delta

LEGISLATED POLICIES AND DIRECTIVES

State of California Federal Government

¯ Davis-Dolwig Act of 1961 ¯ River and Harbors Act of 1899

¯ California Environmental Quality ACt of 1970’ ¯ Fish and Wildlife Coordination Act

¯ Delta Levee Maintenance Fund, 1973 ¯ National Environmental Policy Act of 1969

¯ Z~berg Project Levee ~egetationMaintenance ¯ Clean Water Act of 1977
Fund

¯ Fish and Game Code, Section 1600 ¯ Endangered Species Act of 1973

¯ California Endangered Species Act of 1973 ¯ Federal Water Project-Recreation Act

¯ Senate Concurrent Resolution No. 28, 1978 ¯ Land and Water Conservation Fund Act

¯ Nejedly-Mobley Delta Levees Act o~ 1976

¯ Keene-Nejedly Wetlands Preservation Act of
1976

EXECUTIVE ORDERS AND AGENCY REGULATIONS

State of California Federal Government State-Federal

¯ Decision 1485, August 1978, SWRCB ¯ Principles and Standards for ¯ Four-~ency (DFG, USFWS, DWR,
Planning Water and Related Land WPRS [Water and Power Resources¯ Governor’s Executive Order B-39-77,
Resources Service] Memorandum of Agreement

¯ Presidential Executive Order No.
11988, Floodplain Management

¯ Presidential Executive Order No.
11990, Protection of Wetlands

¯ U.S. Fish and Wildlife Service
Guidelines for Review of Fish
and Wildlife Aspects of Proposals
In or Affecting Navigable Waters.
December, 1975.

¯ Regulatory Programs of the U.S.
Army Corps of Engineers

¯ Regulatory Program of EPA in
Navigable Waters

INTERNAL POLICIES AND GUIDELINES

State of California Federal Government

~ California Fish and Wildlife Plan, 1966 ¯ Concept Plan for Waterfowl Wintering Habitat

¯ California Fish and Gams Commission
Preservation

Resolution, February 9, 1973

¯ DFG Position on Delta Fishery Protection
by a Delta Water Facility, November 29,
1975

DFG Position on Delta and Suisun Marshe
Wildlife Conservation by a Delta Water
Facility, November, 1975

¯ Delta Waterways Use P,’ogram, Delta Master
Recreation Plan, 1976

¯ Resources Agency Policy for Preservation
of Wetland in Perpetuity~ 1977

|
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LOCAL

¯ Are the criteria for evaluating modified to comply. Alternatively, a ¯ The open space element defines pro-
resource use appropriate, and are variance, or exception to the law, may visions for open space for the
there feasible and enforceable be granted or the area may be rezoned, preservation of natural resources,
means to avoid or minimize future Variances and rezoning, however, must the managed production of re-
losses and restore habitat? still conform to the general plan. The sources, outdoor recreation, and

, general plan may also be amended to public health and safety (Section
A fourth question underlies the latteraccommodate the project, but revisions 65560, Governmental Code).

part of the analysis: are allowed only three times a year with
~ full public notice and environmental All the Delta counties have adopted

¯ What major and minor changes to impact review, policies within the conservation and
the existing body of laws, regula- Once a project’s compliance with theopen space elements of their general
tions, policies, and agency practiceszoning ordinance has been establishedplans or special area plans for the con-
are possible and can be considered and the permit application along with servation of wildlife habitats. Policies
as potential means to improve appropriate environmental documents addressing habitat protection vary signi-
habitat protection, assuming addi- has been approved, the local govern- ficantly, often simply stating that wild-
tional protection is necessary? ment must issue a building permit for life resources (in general terms) should

the proposed project. For use permits, be protected, without providing precise
In response to these questions both conditions can be attached, based on guidelines and action programs.

general and specific solutions can be results of environmental review, to Zoning Ordinances. Since 1971,
offered. This chapter presents general mitigate possible impacts. State law has required that the adopted
suggestions. More detailed options for To evaluate land use and zoning in zoning ordinance and map must be con-
future consideration are presented in the Delta, the planning departments ofsistent with the general plan and that
Appendix C. Several possible courses ofall five cotinties comprising the Delta every city and county adopt an open
action are specifically recommended forwere contacted and their general plans space zoning ordinance consistent with
implementation by the Department of reviewed. Although nine incorporated the open space element. This has not yet
Fish and Game and the U.S. Fish and cities are at least partially in the Delta, been fully implemented, either in the
Wildlife Service for the Delta. These are their influence over wildlife habitat is. Delta or Statewide. For example, a land
presented as recommendations (see minimal. Therefore, only limited reviewuse designation of "River Conservation
Summary and Recommendations). of their general plan documents was Zone" might be established on general

conducted, plan maps, but not be matched by a
General Plans. Local development zoning district to implement and enforce

LAWS, PROGRAMS
policies, objectives, and standards are the concept.
contained in the elements of the local About 91% of the Delta is zoned for

& ACTIVITIES , general plan, mandated by State law agricultural use (DAPC, 1976a), which
under Government Code, Section in itself provides wildlife benefits. How-
65000 et seq. ever, any zoning can be changed in the

A number of state and federal natural General plan elements which most face of development pressures. More ef-

resource-related laws, regulations, and affect protection and/or preservation offective than zoning in restraining urban

guidelines form the loosely coordinated wildlife habitats are contained in the growth in the Delta has been the level of
and framework now in effect land use, open space, and conservationflood protection provided by mostlegal policy

for the Delta, affecting in varying degree elements: levees, which is insufficient for urban
development (see Chapter 4).all levels of government. Table 4 sum- ¯ The land use element delineates the Even most agricultural zoning allowsmarizes these "directives." A fuller dis-

cussion is found in Appendix Ao
general distribution, location, and for certain uses that can have specific
extent of local development patternsimpacts on wildlife habitat. For in-

Local Govemments and land uses. stance, if a use permit is issued,
agricultural zoning can sometimes allow

Land Use Regulations ¯ The conservation element addressesa cannery or a marina to be constructed
Land use management begins with "the conservation, development, on a portion of the land. And, it is ob-

general plans prepared by local govern- and utilization of natural resources,vious that when a vegetated wildlife

merits. General plans are implemented including water and its hydraulic habitat is included in agricultural
by local zoning ordinances which reguo force, forests, soils, rivers, and zoning, there is nothing to prevent the
late the use of lands within the local gov- other waters, harbors, fisheries, landowner from cutting down trees and
emments’ jurisdictions. If a project as wildlife, minerals, and other naturalbrush for conversion of lands to farming
proposed does not comply with the zon- resources." uses, unless they are wetlands.
ing regulations, the project may be
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Today, there are still no comprehen-                                                           ’ ........ "
sive local governmental zoning tools in
the Delta area that can be applied effec-                                                                       "~ :: ¯
tively against the alteration of significanl
resource areas.

Subdivision Ordinance Controls. ,.:~
The State Subdivision Map Act requires
that a subdivision map be reviewed and
approved by the appropriate local
government for all projects creating five
or more parcels of land or condomi-
tiiums. Local governments are required
by State law to deny tentative or final
maps for developments which require
subdivision of land, if the finding is
made that the design of the subdivision
and proposed improvements are likely
to cause substantial environmental
damage or substantial injury to fish or for all projects which are either discre- been met andthereafter will automat-
wildlife in their habitats, or that the pro-tionary or not exempt under a variety ofically receive the needed permits. Condi-
posed subdivision is not consistent withcategories specified in the Act. For non-tional use permits, however, can be re-
the general plan and specific plan ele- exempt projects, a brief initial study quired for certain types of developments
merits. However, the State Subdivision determines the presence and possible and can include special conditions, such
Map Ac~ does not clearly define either significance of impacts. The EIR, whenas design review and standards. Such
the habitats that are addressed by the required, examines the significant issuesordinances typically refer only to the
Act or the studies necessary to ascertainin detail, retention of "significant vegetation" or
impacts (DFG, 1979). In general, local The EIR/EIS frequently occurs too wildlife habitat in the most general terms.
governments have not incorporated ade-late in the planning process to permit the
quate criteria or habitat descriptions intosponsor to fully evaluate alternatives Other Localand SpeciaiPurpose Agencies
their subdivision ordinances to imple- which may be. economically and envi- Influence over habitat also comes
ment the State law. ronmentally more acceptable. New from other local agencies. The county

Environmental Review Process. The guidelines and regulations have cor- agricultural commissioner issues permits
National Environmental Policy Act rected this problem somewhat. The pro-for herbicide spraying to remove levee
(NEPA) and California Environmental cess requires incorporation of mitigationvegetation, although environmental
Quality Act (CEQA) require that pro- measures into most projects, concerns rarely influence the decision.
jects which may have a significant effect A major constraint to the effective- Burning of the vegetation must coincide
on the environment and which involve ness of the impact assessment process with approved "burn days" identified
discretionary governmental actionbe statewide has been the lack of officially by the Air Pollution Control District.
subject to an environmental review pro-recognized significant resource area in- Burning sometimes must also be ap-
cess. The Environmental Impact Reportventories that can be used to influence proved by local fire departments.
(EIR) and Environmental Impact State- project siting and design. Since 1976, the In the Delta there are about 80 recla-
ment (EIS) are the major devices used Delta has had such an inventory, but mation districts which are responsible
by State and federal governmental agen-whether such areas, will be protected afterfor levee maintenance. These special
cies, respectively, to investigate the envi-they have been identified through the en-districts are formed and supported by
ronmental impacts of proposed projectsvironmental assessment process dependsthe landowners of the area protected by
where significant impacts and public upon general plan policies and imple- the levees. Except for maintenance of
controversy are recognized: menting zoning ordinances. Corps project and direct agreement

In California, federal environmental Permit Controls. Local permits are levees, they are subject to limited State
review is required if a federal permit is often believed to provide the ultimate and federal flood maintenance and en-
sought (e~g. a Corps permit under Sec-control over land use, but this is not vironmental requirements and virtually
tion 10, River and Harbors Act), if con- entirely true. Most permits are merely no local planning regulations. When ’
struction is proposed on federal lands or"ministerial"; that is, the project spon-State subsidy funds are used, or if con-
within the jurisdiction of a federal agen-sor need only prove that the building, struction activities on private levees re-
cy, or if federal funding is involved, zoning, and health requirements have quire a Corps permit, environmental
CEQA review enters into local planning conditions can be imposed.
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STATE

Another agency which can influenceOffice of the Secretary for Resources a "Delta Permit Forum" to streamline
growth patterns is the Local Agency For- development review. This function has
mation Commission (LAFCO), which is The State Resources Agency coor- never been established. Even today
responsible for reviewing annexation dinates all State agency comments on there are Delta related studies and pro-
proposals. Although not an urgent pro- applications for Corps permits in the jects being conducted without the
blem at present in the Delta, additions Delta. These comments indicate whetherawareness of politically affected or
of rural land to urban centers can occurthe application conforms with the interested parties.
in the fringe areas. Any such future deci-Waterways Use Plan and Shoreline cri- In the absence of codification of
sions should include review of fish and teria of the Delta Master Recreation the Delta Waterways Use Program,
wildlife protection polities of the juris- Plan (DMRP, revised 1976). The Agen- standards for waterways construction
dictions in the proposed annexation area.cy also responds to State Clearinghousehave been irregularly applied, even

Two other special purpose agencies notices on public agency and subdivisionthough the Corps of Engineers uses the
or special districts in the Delta are the projects. In addition, the Agency eval- program as a guide to issuing its per-
Sacramento-Yolo Port District and the uates environmental impact documentsmits. The 1976 DMRP recommended
Stockton Port District. Although both for State Lands Division permits and codification and determination of the
ports are instrumental in advancing theleases. In each evaluation, the Resource"feasibility of establishing enforceable
major deep water channel projects (seeAgency considers existing State policy, standards for restricted wake zones to
Chapter 5), neither has a master plan programs, and plans. Responses to per-protect sensitive ecological resources."
identifying environmental considerationsmit applications are considered by the Also important to the Delta is the
and wildlife habitat areas to be protectedCorps of Engineers, the State Lands "Resources Agency Policy for Preser-
in their areas of influence. Such plans Division, and by other permit-issuing vation of Wetlands in Perpetuity"
are especially important in that both ofagencies. (September 19, 1977), which guides
these districts have the ability to operate The Agency’s basic policy document other departments, boards, and com-
outside of local land use regulations, for the Delta is the Delta Master Recrea- missions of the Agency and requires

Three counties - San Joaquin, tion Plan, including the Delta Water- that they "will not authorize or ap-
Sacramento, and Contra Costa - main-ways Use Program, which "zones" the prove projects that fill or otherwise
tain Sheriff Department boat patrol of channels into "Natural Areas," "Scenicharm or destroy coastal, estuarine, or
waterways. Their principal function, Areas," and "Multiple Use Areas" (See inland wetlands." Exceptions to the
besides general law enforcement and Chapter 1 and Appendix B). The DMRP policy may be granted if:
response ~o emergencies, is enforcementrefers to earlier editions (1966; 1973) by
of boat speed limits where posted and inobserving: 1. the proposed project is "water
the vicinity of docks. Personnel are in- dependent or an essential trans-
sufficient to be effective in controlling "Many of the recommendations in portation, water conveyance, or
boat speed, the plans have not been put into utility project";

effect. In part, this can be at-
State Govemment tributed to the fragmented mecha-2. there is no feasible, less envi-

nisms responsible for carrying out ronmentally damaging alternative
The primary state agencies affecting the overall policy, the difficulty of location;

Delta wildlife habitat are: Office of the determining the State’s interest and
Secretary for Resources; Department of ownership of tidal lands in the 3. the public trust is not affected; and
Fish and Game; State Lands Commis- D~lta, and the difficulty of obtain-
sion and Division; the Reclamation ing sufficient funds to implement 4. adequate compensation is part of
Board; and the Department of Water the recommendations." the project.
Resources. Others of importance are:
State Water Resources Control Board; The same conclusion can be made This policy is applied only by the
Central Valley Regional Water Quality following the 1976 report. Coordina- Resources Agency at present.
Control Board; the Department of tion is still absent. At present there is
Parks and Recreation; the Office of no full-time staff person to provide an
Planning and Research; the Departmentongoing overview of all the resource
of Boating and Waterways; and the and environmental problems in the
Office of Emergency Services. Delta. An aide to the Resources Secre-

tary includes the Delta as one in a long
series of assignments. The 1976 DMRP
proposed that a permit coordinator
position be established, while the Delta
Action Plan (DAPC, 1976a) proposed
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LAWS AND PROGRAMS i

I

Department of Fish & Game DFG Delta Study Activities. The adverse effects cannot be reached be-
DFG has carried out ecological researchtween the applicant and the Department,

Plan and Policy Base. Prior to this and management study programs con-the decision is placed before an arbitra-
Delta Habitat Plan, the Department hascerning the Delta for many years. Fromtion panel. This process has been applied
had no specific published Delta Plan or1961 to 1971, DFG and DWR conductedto bank rocking (riprap) in the Delta, but
policy. The Delta Master Recreation the cooperative Delta Fish and Wildlife is not broad enough to allow negotiation
Plan strongly reflects DFG positions andProtection Study. Ecological studies on the removal of riparian vegetation
needs, and the California Fish and Wild- continued under an Interagency Memo-above rocking and on project levees and
life Plan (1966, now in revision for a randum of Agreement (July 13, 1970) adjacent lands along the riverbank,
1981 release) states the following overallinvolving DFG, DWR,.USFWS, and where federal standards apply.
department objectives: WPRS. The purpose of the agreement Project Review and Impact

was to gain a thorough understanding ofAssessment/Mitigation. DFG personnel
1. to maintain all species of fish and the ecology of the San Francisco Bay- are regularly involved in review and

wildlife for their intrinsic and Delta Estuary. Studies generally focus comment on all forms of development-
ecological values as well as for on anadromous fish, water quality, fishrelated processes: State Lands permits
their direct benefits to man; facilities, and Suisun Marsh. Ecologicaland leases; EIRs/EISs; Corps of

aspects of various water transfer pro- Engineers Section 10 and 404 permits;
2. to provide diversified recreational posals have been the object of intensiveRWQCB Section 402 (NPDES) permits;

use of fish and wildlife; research, including the Peripheral Canaland water project developments under
concept. DFG maintains a field office inthe Davis-Dolwig Act (see Appendix A).

3. to provide for an economic con- Stockton for the conduct of their part of The Department consistently advo-
tribution of fish and wildlife in the the Delta Study program. Annual cates the maintenance of existing fish
best interest of the people of the reports of findings, viz. Interagency and wildlife resources. If this cannot be
state; and, Ecological Study Program for the satisfactorily accomplished, either pro-

Sacramento-San Joaquin Estuary, have ject denial or approval with mitigative
4. to provide for scientific and educa-been produced through 1978. measures is recommended.

tional use of fish and wildlife. DFG Regulatory Activities. Two
DFG regional offices (Reg. 3:          DFG and the State Lands Commission

The Keene-Nejedly California Yountville; Reg. 2: Rancho Cordova) Permit Process: DFG has an opportu-

Wetlands Preservation Act of 1976 service the Delta, among other areas. Innity to comment on SLC permits at both
(Appendix A) states that there "is needaddition to programs for the preserva- the design and project stage. Potential
for an affirmative and sustained publiction and protection of fish and wildlife objections to small, relatively non-
policy and program directed at their habitat, the Department of Fish and controversial projects are ascertained
(wetlands) preservation, restoration, Game has specific regulatory responsi- from DFG by the SLC staff. Comments

are solicited either in verbal or writtenand enhancement, in Order that such bilities in the Delta. The Department en-form from the regional office of DFG.wetlands shall continue in perpetuity..."forces fishing, hunting, and trapping re-
Such a policy is found in the 1977 gulations and laws, including screeningDFG and the Corps Permit Process: The
Resources Agency Policy for Pre- of water diversions (Sections 5980-6100,federal Fish and Wildlife Coordination
servation of Wetlands in Perpetuity, Fish and Game Code). It is responsibleAct requires the Corps to seek com-
and has been furthered by Senate for the licensing of private pheasant ments from the "head of the agency ex-
Concurrent Resolution 28 (Appendix clubs and shares in the enforcement of ercising administration over the wildlife
A), which DFG has begun to imple- trespass and litter laws. The Departmentresources of the particular state" where
ment by the preparation of a Statewidealso has authority to regulate hunting the project is located. Through the ob-~
wetlands plan. and to conduct wildlife management servance of the Delta Master Recreation

programs on Lower Sherman Island andPlan policies and specific DFG/
in the White Slough Wildlife Area, at Resources Agency comments, wildlife
present the only two DFG managed siteshabitat is usually well considered in this
in the Delta. permit process.

Under the authority of Sections 1601 DFG receives the Corps’ public
-1603 of the Fish and Game Code, the notice via the Resources Agency. DFG
Department also has some control overcomment on the project may require
any physical changes that require the field checks and review by the regional
alteration of stream beds or banks. Pro-DFG office and supporting environ-
posed works are reviewed by the Depart-mental information to determine the
ment for their impact on fish and wild- magnitude of potential impacts. The
life. If an agreement on mitigation of DFG regional office then determines if
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STATE

there are important concerns that need State Lands Commission and Division structures when the permit has expired is
to be addressed and assesses the need for required only where the State owns the
mitigation of impacts. Before a permit is Public Trust Lands. The State Lands land in fee. Consequently, title inventory
granted, DFG will work with the Corps,Commission (SLC) has been designatedis made to determine the extent of State
if requested, in evaluating specific by the Legislature, pursuant to the fee-owned lands, and to determine the
mitigation measures. This review proce-Public Resources Code Section 6301, asapplicants authority to acquire these
dure is one of the most effective in the State agency having exclusive areas (Resources Agency, 1976).
which DFG (and FWS) participate. In jurisdiction over all ungranted sovereign In the SLC permit application pro-
the Delta, levee reconstruction and othertide and submerged lands and the bedscess there are informal meetings with the
Section 10 projects are investigated of navigable lakes and streams, applicant and DFG to discuss possible
fairly thoroughly by the Department. Statewide. The jurisdiction over these project impacts and mitigation or com-

DFG and the EIR/EIS Review Process: lands, which the State owns in a trusteepensation procedures. DFG advises the
EIR/EIS documents processed throughcapacity for all the people of the State, SLC on selection of parcels of land that
the State or federal A-95 clearinghouseinvolves not 6nly the statutory respon- could be used for the compensation. The
follow DFG review procedures describedsibilities in the Public Resources Code SLC advises DFG regarding title clear-
and evaluated in the report An Evalua- and specific Constitutional limitations ofance. Conflicts of land classifications,
tion of the California Department of Article X, Sections 3 and 4 and Article I,environmental constraints, and owner-
Fish and Game Environmental Review Section 25, but the Common Law Pub- ship are resolved through the SLC

Process (VTN, 1977). The California lic Trust for Commerce, Navigation, public heating process.
Environmental Quality Act (CEQA) Fisheries, and other Public Purposes. "The Commission may not approve
defines the Delta as an area of critical (Marks v. Whitney, 6 C. 3d 251 (1971)) any application affecting lands desig-
environmental sensitivity (Sec. 15161.6) The goal of the Commission’s leas- nated as environmentally significant
and requires that all environmental do-ing and management policy is to opti- without finding that adequate provisions
cuments on the Delta be submitted to themize the use of the land under its juris- have been made for the permanent pro-
State Clearinghouse: Once determina- diction in the Statewide public interest tection of such lands orthat the granting
tion of the adequacy of an environmen-consistent with environmental protectionof the application will have no signifi-
tal document (EIR/EIS) is made, DFGand enhancement. To the greatest extentcant effect upon said characteristics."
can cause projects to be revised or ter- possible, the management of State lands(Sec. 2962, Article II, California Ad-
minated only if it can convince decision-by the Commission is influenced by the ministrative Code, Title 2, Division 3).
makers to do so (DFG, 1979). concept of multiple land uses. Significant Land Inventory. In 1970

The Commission authorizes and setsthe Commission was directed by the
DFG and Local Government Land Use fees at public hearings for the use of legislature to inventory, identify, clas-
Regulation: DFG and FWS usually State lands. Equitable fair market value sify, and protect "environmentally sig-
become involved in local land use and rental and royalty rates are assessed for nificant" lands under its control (Sec-
zoning activities only when requested touse of State lands and resources. Be- tions 6370 to 6377, Public Resources
by local government or other interested cause the uses of State lands and re- Code). In 1975 a document was released
agencies, sources are as varied as the character of~showing State lands classified as:

Increased problems of personnel the lands themselves, the Commission "restricted use" (where public use must
shortage, largely imposed by the recenthas developed different approaches to be minimized to preserve the natural en-
initiatives limiting governmental activi- setting rental rates for various types of vironment); "limited use" (where one or
ties and spending, restrict DFG from re-projects in order to guarantee a fair more significant environmental values are
sponding quickly and thoroughly to all value for the use of State lands and re- present); and "multiple use" (areas which
environmental review and comment sources (Fukushima, pers. comm.), are less susceptible to environmental
opportunities. Too often, important pro~ The authority to sell, lease, or other-degradation but do possess values).
jects are identified too late for DFG to wise encumber the tidelands and sub- The scale of the report’s maps was so
comment in early planning stages or to merged lands of the State in the public’ssmall as to be of limited practical value;
have any influence in the review process,behalf to the State Lands Corn- detailed at scalepassed however,a more map a
or they are not identified at all.."No mission in the 1930’s, when there was of 1" = 2miles is available. The inven-
comment" by DFG appears to indicate pressure to develop waterfront land for tory process is being resumed to revise
lack of interest or lack of objection to thecommerce. More recent legislation, outdated and insufficient information.
proposed project, when in fact it may however, requires the Commission also There are obvious parallels in the
indicate lack of time or personnel, to consider environmental effects. State Delta between this program and the

Lands Commission permits, except thoseDelta Waterways Use Program. Both
for private recreational piers, provide have similar resource use classes or
some revenue to the State and are valid zones:

. for from 5 to 49 years. Removal of the
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LAWS AND PROGRAMS                                                     I.

Delta Waterways SLC Significant State Reclamation Board conditions, which assure that the pro-
Use Program Land Inventory posed work will not adversely affect the

The Reclamation Board’s primary flood control works.
Multiple Use Multiple use function is to participate with the federal The Board requires the submittal of
Scenic Area Limited Use government in the completion of federalan application for approval of plans for

Natural Area Restricted Area levee and channel flood control projects,any work affecting project levees or
This involves providing project assur- channels in the Delta. Since most of the

The State Lands Commission’s adoptionances and acquiring lands and rights-of-Delta, especially the interior Delta, is
of the Waterways Use Program would way for the projects. Another importantserviced by private or local levees, and
add a higher level of authority to the function of the Board is to insure the in-since works in this area do not as a rule
DMRP program, tegrity of the federally constructed leveeaffect project works, the Board exer-

A major problem in the Delta is the and channel flood control systems in thecises relatively little permit jurisdiction
continuing uncertainty of the degree of Central Valley. in the Delta.
State ownership of tidal lands and lands The Board’s principal regulatory ac- This review authority came into a
behind levees. To research even a singletivities in the Delta have consisted of thestate of uncertainty with the 1977 deci-
channel island can require several review of anyworks that would have ansion at the Superior Court level holding
months. At present only two State impact on the project levees or Channels.the State of California liable for damage
Lands staff persons are ~conducting thisWorks include - but are not limited to incurred during the Brannan-Andrus
work. Even the authorized Delta Chan- -marinas, gas pipelines, aerial and Island flood of 1972. Liability was
nel Islands State Park has not been im-underground communication facilities,premised on a finding of Board respon-
plemented due to SLC inability to pro- bridges, docks, platforms, pumps, stair-sibility for advice given regarding the
vide the necessary staff time. ways, and plantings on the levee. Ap- maintenance of a private levee. The

proval must be obtained prior to con- Attorney General advised the Board to
struction. Each order contains technicalno longer accept general private levee

.



STATE

work applications. Applications are ac- ing 265 miles of levee would be improv-State grant funding process for waste-
cepted for work on private levees only ed to provide 50.year protection, ade- water treatment and disposal facilities.
where the work could have an impact onquate for agricultural land use. The planDFG/FWS can comment on these pro-
project levees. This policy is consistent also provides for recreation facilities, jects by receipt of federal A-95 notifica-
with the appellate court reversal in 1979improved roads, and enhancement of tions (see Glossary) and EIR!EISs.
of the lower court decision. The Board the environment. There would be 50 The State Board, acting in a quasi-
has ceased to issue permits or to appr.overecreation access sites, of which 40 judicial function, also reviews applica-
plans for work over which its authority would be for fishing access. The remain-tions for the diversion of water from the
is merely advisory, ing 10 would include launching ramps, Delta or its tributaries in order to deter-

parking areas, picnic facilities, fresh- mine the effect of the proposal on the
water supply, and sanitary facilities. Thequantity and quality of water, and the

Dept. of Water Resources preliminary estimated capital cost of theresultant effect on other uses of water in
project in 1974 was $128 million, to be the Delta. Permits for diversion and

The Department of Water Resourcesshared by federal, State, and local storage of water may include special
(DWR) is responsible for water supply governments (see also Chapter 4). conditions that require a specific water
development and delivery for the State. In 1976 the Mobley-Nejedly Levees quality and quantity.
DWR’s major concern is the delivery of Act (Public Resources Code, Section The 1971 Water Rights Decision
water through the State Water Project’s12225) adopted this plan by reference 1379 established water quality criteria
pumping facilities near Clifton Court and authorized a pilot levee program, for the Delta, particularly for salinity.
Forebay near Tracy. Since 1959, DWR which has not been implemented. DWRThese criteria, essentially unchanged,
has been authorized to construct a has been cooperating with the Army were included in the 1975 RWQCB San
"Delta Water Facility" - better known Corps of Engineers in a joint Delta Francisco and Central Valley Basin
as the Peripheral Canal or one of its Levee Investigation (see below, COE). Plans. Revised standards adopted in
alternatives - but chose to secure specific In conjunction with this investiga- 1976 under the Basin Plans became the
enabling legislation to resolve a multi- tion, the Delta Outdoor Recreation basis for terms and conditions for .oper-
tude of related problems (SB 200, 1980)Survey was conducted and completed ination of the State Water Project and
(See Chapters 2 and 5). March, 1980. Results of this survey will federal Central Valley Project in Deci-

DWR has been an active participant provide the basis for selecting recreationsion 1485. D-1485 standards and criteria
in the Ecological Study Program for the development sites and determining pub-are far more complex than their prede-
Sacramento-San Joaquin Estuary, since lic recreation needs in the Delta. cessors, taking into account the differing
1961 with DFG alone, and since 1970 as water quality requirements of water-year
one of four cooperating agencies. The State Water Resources Control types and types of beneficial uses
Delta Environmental Advisory Commit-Board and the Regional Water Quality (SWRCB, 1979). The Central Valley
tee (DEAC) was formed by DWR in Control Board Project has not made a long-term com-
1973 to assist the Department in improv- ’ mitment to comply with these standards.
ing its understanding of environmental The Central Valley Regional Water However, the federal government has
concerns related to water development Quality Control Board acts as an agent agreed on a year-to-year basis to meet
ānd the Sacramen.to-San Joaquin Riverof the State Water Resources Control the standards.
Delta. The Committee’s five major cate-Board and the Environmental Protec- The State Board is also chiefly
gories of concern were: 1) Delta tior~ Agency. It issues waste discharge responsible for implementing Section
outflow; 2) Delta transfer facilities; 3) control permits authorized under both 208 of the Clean Water Act, the man-
the Suisun Marsh; 4) North Coast the State’s Porter-Cologne Act and the date to.control "nonpoint" pollution
Rivers; and 5) Delta levees. DEAC prO- federal Clean Water Act, which allows -that is, those pollutants which do not
vided valuable analyses and position EPA to transfer to the State is "National reach waterways through specific dis-
papers on those five subjects to the Pollutant discharge Elimination charge pipes (such as agricultural
Department (DEAC, 1977). System" authority (NPDES permits, discharges and urban runoff). In the

An important DWR interest in the Section 402, Clean Water Act). These Delta area, two 208 planning agencies-
Delta is its proposed levee improvementpermits are the primary means of imple-the Association of Bay Area Govern-
program detailed in Bulletin No. 192 meriting the Regional (Central Valley) merits (ABAG) and the Sacramento
(1975). DWR has proposed improve- Water Quality Control Plan (1974), Regional Area Planning Commission
ment of 3 I0 miles of levees that sur- which, along with both Acts, establishes -have prepared plans which emphasize
round portions of 55 islands or tracts insubstantial protection of fish and wild- erosion control through maintenance of
the Delta. Slightly more than 45 miles oflife. DFG/FWSreceive and review no- vegetation along waterways. This pro-
levee would be improved to 100-year tices of application for NPDES permits, gram can provide an important vehicle
protection, which is considered adequate Both regional and State water to give much higher emphasis to the
protection for urban uses. The remain- boards participate in the federal and
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preservation of riparian vegetation to
resist streambank erosion and to filter
overland runoff. In addition the 208
program can be used to develop new
marshes near population centers to re-
ceive urban runoff and provide natural
filtration at a minimum public cost.

A recent study of aquatic habitats in
the Delta and San Francisco Bay has
been initiated by the State Board with
.208 funds. The two-year study will result
in a management program for coor-
dinating, monitoring, and applying
research concerning pollutant effects in
Delta and Bay waters.

Office of Planning & Research

The Office of Planning and
Research (OPR) is in the Office of the
Governor. OPR has no regulatory au-
thority but has substantial influence in
guiding administration policy and in pro-
riding guidance to local governments.

OPR has the capability to assist in
developing specific planning tools, such
as model general plan policies for fish     heritage, and recreational areas, hasthe department should develop a pro-

been able to implement only a single gram to acquire selected nonleveedand wildlife habitat protection and modelproject in the Delta, the Brannan Islandchannel islands in "scenic" and "multi-programs and ordinances to implement
these policies. Model ordinances which State Recreation Area. Several parks ple use" waterways for boater-desti-
might apply in the Delta would include: have been authorized by the Legislature;nation anchorages. If such a program
density transfer ordinances; resource con-two (Old River and Cosumnes) were were to be developed, DFG/FWS would
servation overlay districts; floodway pro-later dropped from the budget as local participate in site identification and im-

opposition and delay reduced their pact and mitigation analysis.tection zoning districts; drainage or- viability. Two more projects o Delta Also of potential importance to thedinances; and subdivision ordinances as
they apply to fish and wildlife habitat. Meadows and the Channel Islands - re-Department would be the development

The Office has several primary func- main stalemated, apparently because ofof restricted wake zones, which could be
tions: to provide guidance in formulatingthe inability of the State Lands Commis-posted and enforced in sensitive habitat

sion to complete title determinations, areas. The Delta Master Recreation Planand implementing State planning law; to
offer permit assistance to local govern- Protection of fish and wildlife includes the recommendation that

habitat in the Delta is not necessarily appropriate standards be codified in thements and private and public applicants;furthered by the authorization of parks,Harbors and Navigation Code, withto function as clearinghouse of CEQA . because of the potential impact of parkjoint local government-department ef-documents (EIR/EISs); and to recom-
mend policy for Statewide planning, recreation on habitat, levees, and farm-forts to establish these areas. At present

In addition, OPR has a limited role ining. The two authorized areas include the DMRP suggests that the criterion for

monitoring local conformance with plan-significant habitat which would be identifying an illegal wake would be the
established as "natural preserves,"       sighting of a "white water "impact onninglawtoensurethatIoc~ plansand

zoning are compatible, especially regar- the area in question, thereby giving

ding open space (Section 65910, Govern-Dept. of Boating & Waterways police officers and boaters a readily visi-
ble standard.ment Code).                            The Department of Boating and

Waterways (previously Navigation and Office of Emergency Services
Dept. of Parks & Recreation Ocean Development) is oriented prima-

rily toward boating. Interest in using The Office of Emergency Services
DPR, the primary State agency       some channel islands for boat mooring provides assistance to local governments

responsible for preserving significant ex- facilities led to a recommendation in the in preparing for and responding to
amples of the State’s landscape, cultural 1976 Delta Master Recreation Plan that disasters. OES operates primarily under
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I
the Disaster Assistance Act (Public Law¯ Section 404, Clean Water Act - Delta waterways constitutes "wetlands,"
93-288). Local governments must re- regulates disposal of dredge and fillthe Sacramento District does not exercise

i quest aid from the State following a materials in the "waters of the Section 404 jurisdiction in such areas.
disaster to initiate OES involvement. United States." This phrase has The Corps’ practice is to issue public
OES personnel will assess the severity of been judicially and administrativelynotices on proposed projects and invite

..i    the disaster, decide how to respond to interpreted to include all streams tocomments from all interested parties.

I the situation, and coordinate the aid and their "headwaters" (5 cubic feet of The Corps can deny permits to those up-
recovery programs. If State resources water flow per second), lakes over plicants whose projects are determined
are not sufficient to respond to a 10 acres, and all contiguous wet- not to be in the public interest. General-

i disaster, OES can ask the governor to lands, including those above the or-ly, Corps permits will not be issued in
apply for federal assistance, dinary high water mark. those instances where required State or

OES responds to various types of local authorizations have been denied.
disasters but is primarily concerned with The 1899 law originally had the in- The Corps’ policies for evaluating

I flooding in the Delta region. Although tent of protecting waterway navigability permit applications were established in
OES is only able to respond to disastersby regulating: construction of any 1979 in 33 CFR 321-329. Generally these
after they occur, the office has an in- structures in and/or over the water; policies state that permits will be issued

i terest in preventive measures. The condi-excavation or deposition of materials; oror denied based on evaluation of prob-
ti0n of levees in the Delta and methodsother activities affecting the course, able impact of the proposed activity and
of financing maintenanc~ and repair location, condition, or capacity of such its intended use on the public interest.
work are important issues to OES. navigable waterways. In the early This requires a careful weighing of "all

1970’s, this law was also given an en- those factors which become relevant in
vironmental perspective based on court each particular case. The benefit...must
interpretation of NEPA. be balanced against its reasonably fore-

Section 404 of the Clean Water Act seeable detriments." Further, the deci-

i ’
calls for regulating the deposition of sion ~hould reflect the national concern

Federal Government dredged and fill material in all waters offor both protection and utilization of im-
the United States, and all wetlands adja-portant resources, considering conserva-

The primary federal agencies affec- cent or contiguous. This authority ex- tion, economics, aesthetics, general envi-
ting Delta fish and wildlife habitat are: tends shoreward to the plane of mean ronmental concerns, historic values, fish
Corps of Engineers, Fish and Wildlife high water in tidal waters and the ordi- and wildlife values, flood damage preven-
Service, and Water and Power Resourcesnary high water mark in nontidal waters, tion, land use, navigation, recreation,

i ~oo (previously Bureau of Reclama- All saline, brackish, or freshwater water supply, water quality, energy needs,

I tion). Others of importance are: En- wetlands (characterized by prevalence ofsafety, food production, and, in general,
vironmental Protection Agency, Nationalvegetation that requires saturated soil the needs and wdfare of the people.

Marine Fisheries Service, Coast Guard, conditions) which are adjacent to navi- General criteria which are considered

i soft Conservation Service, and Federal gable, waters are subject to Corps juris- in the evaluation of every application
Emergency Management Agency. diction under this Section. The exercise include:

of authority over lands behind dikes
,I. varies from one Corps District to an- 1. extent of the public and private need

I Army Co~s of Engineers other. It is significant that the San for the proposed structure or work;
Francisco District exercises both Section

The Corps of Engineers is the single10 and Section 404 authority in the San2. alternative locations and methods to

i potentially most influential agency in theFrancisco Bay diked lands, while the accomplish the objective of the pro-
. Delta with its permit powers and projectSacramento District exercises only Sec- posed structure or work;

responsibilities, which include mainte- tion 404 in Delta diked lands. The rea-
nance dredging, deep water channel con-son that a major part of the Delta 3. the extent and permanence of the

I, struction, levee construction, and emer-.(which fails well below MHW but is sea- beneficial and/or detrimental ef-
gency flood control, sonally flooded) is excluded from Corps fects on the public and private uses

Permit Program. The legislative jurisdiction is the Corps’ position that to which the area is suited; and

ii
authorities behind the Corps’ permit the low elevation is a result largely of
program are: human activities rather than natural pro-4. the probable impact of each pro-

cesses. In the Corps’ view most of the posal in relation to the cumulative
¯ Section 9-10, River and Harbor Act Delta reclaimed lands are not considered effect created by other existing and

I of 1899 - regulates the diking, fill- "historic navigable waters." In addi- anticipated structures or work in the
ing, and placement of structures in tion, since there is debate over whether general area.
navigable waterways, woody riparian vegetation adjacent to
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In the same regulations it is recog- ministrative law process would make itOperation and Maintenance Manual for
nized that wetlands are vital areas and feasible to readily prosecute lesser viola-the Sacramento River Control Project
that minor changes can have a cumula- tions, as is now done by the U.S. Coast(1959) and ...For the Lower San Joaquin
tive effect from numerous piecemeal Guard, and would improve full compli- River Levees, Lower San Joaquin River
changes, leading to a major impairmentance with permit conditions (DFG, 1979).and Tributaries Project, California
of the wetland resources. The regulations Levee Maintenance. In addition to (1960). Corps levee maintenance stan-
require that no permit will be granted its regulatory role, the Corps, as the dards are felt to be overly stringent,
unless the District Engineer concludes construction agency for flood control causing the unnecessary removal of
that the benefits outweigh the damage toand shipping channel projects in the riparian vegetation from levees and
the wetlands resources, and the proposedDelta, requires that the project levees beriverbanks (see Chapter 4).
.alteration is necessary to realize those maintained in accordance with specific In the Sacramento-San Joaquin
benefits. The evaluation particularly con-standards. Maintenance of Corps pro- Delta Levee Investigation, begun in
siders degree of dependency on the aqua-ject levees is the responsibility of the 1975, the Corps of Engineers has been
tic environment, justification.for the pro-State Reclamation Board, which in turnstudying means to improve the Delta’s
ject’s location in the wetland, and passes this responsibility on to local re-~nonproject levees. Alternative~ have
availability of alternative sites: clamation districts or to other legally been presented for public review, and a

The dete~’mination of when minor constructed maintaining agencies. Thefinal document is expected to be released
changes have an adverse cumulative im-Corps, however, maintains some leveesin 1982. The State Department of Water
pact is a difficult technical issue which along the Stockton Ship Channel in Resources is cooperating with the study
requires additional definition by FWS. order to protect these levees from ship (see above, DWR; and Chapter 4).
For example, the cumulative impact of wave wash erosion. Maintenance of Both the Corps of Engineers and
piers along a shoreline is not now well levees repaired or replaced by the CorpsFWS are guided by the U.S. Water
understood and requires research, under emergency authorities is the re- Resources Council’s Principles and

In general, the administration of thissponsibility of the appropriate local Standards (1978) in their planning,
permitting process is effective in the agencies or individuals (Resources evaluation, and regulatory roles in the
Delta, and well-coordinated with FWS Agency, 1976). Delta. The Principles and Standards
and DFG. However, the process fails to The basic authority for levee main- calls for evaluation of federally spon-
assess cumulative biological impacts andtenance by the Corps is found in Title 33sored water-related projects using four
is not always effective in enforcement ofof the Code of Federal Regulations andaccounts: the National Economic Devel-
permit conditions. Court prosecution isis further detailed in two Sacramento opment (NED) account, which forms
required for non-compliance. An ad- district documents, entitled Standard part of the basis for the Development

Scenario in this Plan (Chapter 5); the
Environmental Quality (EQ) account,

’" ~°~ which is the basis for the Enhancement
Scenario (Chapter 5); the Social Well-
Being (SWB) account, whose objective is
self-evident; and the Regional Develop-
ment account, which also is a partial
basis for the Delta Development Sce-
nario. FWS tends to foster the EQ
account and the Corps is required to
conduct cost-benefit comparison of all
proposed projects (e.g. Delta Levee
Investigation alternatives) in terms of all
four accounts.

Fish & Wildlife Service

The Fish and Wildlife Coordination
Act of 1958, the Estuary Protection Act
of 1968, and the National Environmen-
tal Policy Act of 1969 are a few of the
authorities under which the U.S. Fish
and Wildlife Service operates. This
agency’s basic responsibilities concern
migratory birds, anadromous fish, and
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endangered species. In addition, underStates (Cowardin et aL, 1979). To aid in Environmental Protection Agency

i the Fish and Wildlife Coordination Act implementing provisions of the Clean EPA’s role with respect to fish andthe FWS reviews federally permitted, Water Act (1977), FWS is conducting awildlife habitat in the Delta is primarily~ funded, and constructed projects with National Wetlands Inventory. Another
the goal of protecting, preserving, im- important research/planning effort by one of oversight and monitoring of per-

mits affecting water quality. The Clean

i proving, and where possible restoring FWS that is facilitating resource protec-
Water Act allows states, which meetthe fish, wildlife, and natural values of tion solutions is the Habitat Evaluationminimum standards, to issue the permitswaters and related wetlands. Procedure (HEP), a methodology in de- for the National Pollution DischargeProject and Permit Review. The velopment since 1974, which is designedElimination System (NPDES, as estab-i Coordination Act mandates that any to standardize means of quantifying fishlished in Section 402 of the Act). Thesedepartment or agency of the United ’ and wildlife habitat values to assess permits are issued by the RegionalStates, or any public or private agency losses. The system is useful in the evalua-

under federal permit, license, or fund- tion of project sites and plans and in Water Quality Control Board as an

I ing, proposing to modify any stream orestimating the number of acres, under agent for the SWRCB and EPA.

other body of water, shall first consult different levels of management, that will The Army Corps of Engineers issues

with the Fish and Wildlife Service to be necessary as mitigation to offset the Section 404 permits for placement of

i determine the effects of the proposed fish and wildlife "values" lost through dredged and fill material in navigable

projects on fish and wildlife resources, project implementation (Schamberger, waters. Since water quality is involved,~ EPA reserves the option of interveningIn conjunction with the Corps’ Sec- 1979). FWS also is a participating agencyin this process. The Regional Admin-tion 10 and Section 404 Permit Pro- in the Interagency Ecological Study

I gram, the Service investigates, reviews, Program for the Sacramento-San istrator receives Public Notices from the
and provides ecological advice and Joaquin Estuary. Corps and reviews and comments on

technical assistance to applicants for , Another important FWS function ispermit applications, retaining veto
federal permits and other developmentsacquisition and management of Na- power.

i in or affecting navigable waters, tional Wildlife Refuge areas, such as in
NOAA and the National MarineA Memorandum of Understanding the San Francisco Bay. FWS is also a
Fisheries Servicebetween the Departments of the Army land acquisition agency through the Na-

and Interior has defined the coordinationtional Migratory Bird Conservation Pro- A part of the National Oceanic and
process, which was further established ingram. A higher level of wetland pur- Atmospheric Administration in the U.S.
the Code of Federal Regulations in 1975,chase by FWS is forecast in its Frame- Department of Commerce, the National
and modified in "Review of Fish and work Plan for Migratory Waterfowl, Marine Fisheries Service (NMFS) has no
Wildlife Aspects of Proposals in or Central Valley, California (1979). direct permitting authority. Under
Affecting Navigable Waters" (40 CFR authorities similar to those which guide
55810-55824, May, 1979). Water and Power Resources Service FWS, NMFS reviews federally initiated

I This Army-Interior Memorandum of or federally licensed or permitted pro-
Understanding provides that when the Previously known as the U.S. jects which have the potential of altering
FWS has unresolved objections to a pro-Bureau of Reclamation, the U.S. Water aquatic environments and thereby im-
ject at the time the Corps’ District Engi-and Power Resources Service is the pacting the biological resources which

i neer makes a determination to grant a federal equivalent to the State Depart- depend upon those habitats. Habitats "
permit, the FWS can insist that the issuement of Water Resources. In addition tomay include existing or potentially
be referred to higher authority within operating the pumping plant in the restorable spawning areas, rearing areas,
the Interior and Army Departments, upSouthern Delta for the Central Valley food-producing areas, or other areas

I to the secretarial level in Washington if Project, the Service operates the Delta necessary for the survival of marine
necessary. This rarely occurs. ApplicantsCross Channel, which is designed to estuarine, or anadromous resources.
will accept mitigation conditions in move Sacramento River water for in- The water-dependence of the pro-
preference to the time delay (DFG, channel flow toward the pumps. The posed activities is a positive considera-I 1979). Monitoring of permit conditionsService’s role is further represented tion in determining project approval.

. is variable, generally due to time con- through thei~ participation in and con- Where habitat/resource damages can be
straints, and enforcement must be left tribution of funds to the Interagency compensated, conditions are recom-

~i
to the Corps. Ecological Study Program in the Delta. mended which would incorporate in

Resource Inventory and Evaluation. projects the means to eliminate or mini-
An impbrtant function of FWS is re- mize adverse environmental impacts, to
search and resource inventory. Among compensate for unavoidable adverse en-

I .ts research activities, FWS has devel- vironmental impacts, and to assure that
aped the Classification of Wetlands and post-project habitat value shall be equal
9eepwater Habitats of the United to or greater than pre-project value.
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The NMFS acts to protect Delta       "PL-566 Projects" have often includedreveals a number of general and specific
habitats by commenting on Corps publicstream channelization. No such projectsproblems that fall into the following
notices for particular projects. NMFS is are presently pending in the Delta. areas:
particularly concerned about impacts on
anadromous fish by the State Water Federal Emergency Management Agencȳ Need for local governments to be-
Project and Central Valley Project and come more effective resource mann-
proposed new diversions, such as the . The Federal Emergency Manage- gers through the variety of means
North Bay Aqueduct and Stockton ment Agency can provide assistance to available to them;
Delta diversion. The agency has taken the State in the event of a major

an official position of not supporting thedisaster. FEMA responds to a disaster at̄ need for overall State policy for the
Peripheral Canal (see Chapter 5). the request of the governor. FEMA per- Delta, which is codified and imple-

NOAA also administers the Coastal sonnel review damage to an area and mented consistently;present findings to the national office.Zone Management Act. The Estuarine
Sanctuaries Program, one component ofThe President must determine whether ¯ need for better coordination among
the Act, affords protection through ac- or not to declare a federal disaster. If an the many and complex agencies and
quisition of selected estuaries through- area is eligible for federal assistance, of the responsibilities which they
out the nation’s coastal areas. For a funds are made available based on an carry out in the Delta;
variety of reasons, the Delta is expresslyassessment of damages to the area.

excluded as a potential candidate in FEMA operates under the Disaster ¯ need for higher levels of personnel
California. Assistance Act (Public Law 93-288). and funding for the tasks whichThe Federal Emergency Manage- agencies must fulfill in managing the
Coast Guard ment Agency is designed to respond to Delta’s resources, implementing poli-

an actual disaster. However, the recur-
The Coast Guard has four major rence of disasters over a period of years cies, and enforcing regulations, and

programs that affect the Delta. One in particular areas such as the Delta has
means of allocating costs fairly;

program provides aids to navigation led to the development of a new policy.¯ need to resolve many specific prob-through the maintenance and operationHazard mitigation and floodplain man-
of lights, buoys, and other warning or agement plans must be formulated with- lems such as degree 6f ownership of

devices to mark the channels of in 180 days for areas which have been tidal lands and present inadequacies
theSignalsacramento and San Joaquin Rivers.declared federal disaster areas and in DFG and FWS role in resource

The second program involves regula-received federal assistance. These plans protection, and to devise better tools
to aid in effective inventory and pro-

tion of the construction, modification, must consider all hazards, not just the
and operation of bridges. ~ one which created the disaster, tection of significant and sensitive

Through the third program, which
natural resource areas in the Delta.

involves boating safety, the Coast Guard This section presents general sugges-provides a search and rescue service, in- tions for possible actions which shouldformation about safe boating, enforces be considered in order to provide betterboating safety regulations, and issues protection, maintenance, and possiblepermits for boat races and parades, restoration of wildlife habitats. TheseA fourth role of increasing impor-
tance is the Coast Guard’s control overO PPO RTU N ITI ES are summarized and presented as specif-

ic options, or courses of action, which
spills of pollutants such as oil in Delta FOR M ODi FYI N G could affect all levels of government .....and Bay waters. The Coast Guard re-
quires and enforces contingency clean- GOVERN MENTAL from local to federal. Since these would

all require further study, they are
upplans for accidental spills. ACTIVIT! ES, presented in Appendix C.

The Coast Guard also will comment
on the Corps’ public notices regarding PROG RAMS, &
pollution and navigation matters.

LAWS Suggested Improvements to
Local Govemment Protection

Soil Conservation Service The analysis of existing governmen- of Delta Habitats
The Soil Conservation Service in thetat procedures presented in the prior sec-

Department of Agriculture is involved intion was designed to ascertain how the Local governments have available to
soil analysis and erosion control, provi-systems of resource management func- them an array of planning instruments
sion of technical assistance to farmers, tion now in the Delta and how respon- (general plans; zoning ordinances; etc.)
fiver basin surveys, and small watershedsive they are to the protection and main-and tools (technical data; review proce-
projects (under PL83-566). These tenance of wildlife habitat. The analysisdures) for protection ’and management
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I OPPORTUNITIES

of natural resources. Their influence district," to replace existing zon- models in the State for achieving greater
over these resources in the Delta is con- ing. All alterations in these areaspolicy and regulatory consistency among

i . strained in part by policy priorities, in would be subject to the issu- local governments:
part by an inadequate body of policies once of a conditional use permit,
and implementing means, and in part by with clearly stated cdtefia and ¯ The Local Coastal Program (LCP),
inconsistency in applying policies and requirements for habitat protec- established in the Coastal Act of
regulations. Some of these constraints tion and mitigation for damaged 1976.
could be overcome by a comprehensive or lost areas;
approach to protecting Delta resources. ¯ The Local Protection Program

ii For local governments to become of-6. use of a Planned Development (LPP), for the Suisun Marsh Preser-
fective resource managers, several major (PD) Distdct or a Specific Plan vation Act of 1976.
provisions should be added to or im- (Govemment Code Section
proved in the local planning and permit 65450-65553) to guide major pro- The "LPP" offers the better ex-
processes: jects (such as madnas or subdi- ample of a thorough resource man-

visions) which are to be built in agement program (including a
1. inventory of significant resource or near a sensitive resource general plan element and several

I areas with specific general plan area; ordinances prepared by Selene
policy protections and inclusion County), which has applicability to
of the inventory in the open 7. efficient mechanism for obtain- the Delta. Such legislation can and
space or conservation elements; ing guidance from DFG or FWS should be sought for the Delta (see

I in placing conditions on use per- Recommendations).
¯ 2. better defined local subdivision mits and formulating other plan-

ordinances to require: ning tools which may be applied
- habitat impact and mitigation to habitat protection. Problems and Solutions for

]~ assessment; Policy and Coordination
- open spacededication of 8. codification of a density transfer in the Delta .
habitat areas; system to permit the transfer of

i - performance bonds for devel- development density from envi- The analysis in this chapter has de-
opment within wetland areas; ronmentally sensitive parcels to scribed the State’s basic policy frame-¯
and areas where higher density is work for the Delta as contained in the
- denial of tentative and final more appropriate. The system Delta Master Recreation Plan and Delta

i! maps for projects shown to have allows property owners to re- Waterways Use Program. Two problems
potential significant adverse im- coup the value of a site that is are inherent in the failure to implement
pact on the environment and for under restrictive controls by these policies and programs. The first is
which mitigation measures are transferring site development the absence of codification, particularly

i
not adequate; rights to other less restricted of the Waterways Use Program, so that~

areas. This tool also permits policies might be applied with greater
3. effective use of conditional use govemments to protect signifi- consistency. And the second is the

i, permits, the most common tool cant resource areas without hav. fragmented mechanisms responsible for
which local government current- ing to purchase them or dimin- carrying out the overall policy.
ly has to protect habitat from ish overall development poten- This latter problem is further elabo-
the impact of development; tial for the owner, rated in The Solano County Resource

Conservation and Open Space Plan,
1 4. incorporation of the intent and Phase II (1973), which states the follow-

guidelines of CEQA into local" ing about the Delta:
codes, including subdivision

I ordinance, so that eventaully A higher level of local government "To conclude that such important
CEQA becomes integral rather resource management in the Delta will resources (as the water and land
than extemal to local envi- not be achieved simply by accomplishing areas of the Sacramento-San

" ronmental review;, piecemeal changes in laws and processes. Joaquin Delta) are primarily theI A of consistency in intent, responsibility of other levels ofhighdegree
5. use of an implementing technique, and tools is required among government would be an oversimpli-

"overlay" zoning distdct to pro- the five counties. Precedents exist for fication and an understatement of
tect significant areas, such as a achieving this consistency while retaining the complexities and challenges in-
"resource management district,"traditional local governmental roles in volved. In truth, the responsibility is
or a =’floodplain conservation land use regulation. There are two inter-governmental, involving city
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LAWS AND PROGRAMS I

!

and county governments, spedal dis-the highly useful but as yet only partiallyFunding and Allocation oftricts, regional agencies, and the stateimplemented DAPC Plan (1976). Costs o-f Resource Protectionand federal government. Responsibi- There are several approaches to
lity also rests with the private sector -resolving the dual problems of overall
the landowner, the farmer, the policy and coordination: A perennial problem in the Delta,

and elsewhere in california, is shortagesportsman, the commercial and in- of public staff and funds to implementdustrial operators, whose activities 1. State policy expressed in the
often are in competition for the use Delta Master Recreation Plan policy and enforce regulations, such as

and management of limited and and Delta Waterways Use Pro- boat speeds and trespass onto private

scarce resources.’" gram should be codified follow- lands. The more acute problem is that of

ing thorough public review as allocating the high costs of levee mainte-
nance, which is the most frequent excuseThe Solano document further states: the basic framework for a con-

sistent and coordinated ap- for gross (rather than selective) levee

"There is a clear need for collabora- proach for resource planning maintenance practices.

tion as well as cooperation among in the Delta. The 1977 report of the Delta Envi-
ronmental Advisory Committeelocal, regional, state, federal and
(DEAC) states that Delta levees willprivate programs for the manage- 2. Some form of "Delta cleadng-

ment of natural resources. Policy house" should be established continue to be important:

conflicts are inherent in differing within an existing agency, such "Delta channels will still (belegislation, in somewhat different as the Resources Agency or Of- needed) to convey the water to theobjectives, and in attempts to meet fice of Planning and Research. A Delta farmers and to the Bay. Thethe growing demand for the use of Delta clearinghouse could be loss of Delta levees Would make thatresources. Often, there are com- identified as the "Office of Delta
peting demands for the use of re- Planning and Coordination," conveyance much less efficient and
sources by sister agencies operating with functions to be cleady would require far higher outflow
in the resource management field, as defined. The Resources Secre- from the Delta to repel salinity...

Equally significant is the recognitionwell as competing demands among tary could ensure that all State, that maintaining Delta levees in anvarious levels of government, be- federal, and local agencies send
tween government and the.private Delta-related documents, includ-

engineering and ecologically sound

sector, and within the private ing permit applications and all manner is necessary for the preser-

sector." environmental documents, to vation of Delta agriculture, fish,

this office for review and entry wildlife, and recreation. That, and
One of the most critical areas where a into a regional data system, not the protection of water quality

destined for export, has been themuch higher degree of coordinated gov-
reason for past public contributionsernmental activity is needed is in manage-3. The Secretary for Resources

ment of Delta levees. Chapter 4 examines could also take a leadership role to Delta levee maintenance."
concepts to guide DFG, Reclamation in convening a temporary task It is critical that a determinationBoard, USFWS, and Corps of Engineers force of federal, State, and local be made that all those who benefitin updating the standards of project agencies to examine major unre- from levees shouldlevees and applying them to the forth- solved issues in the Delta, at a future maintenanceC°ntributeand improvementt°
coming Delta levee improvement program, minimum:

The cooperative approach to re- programs:
searching Delta problems has occurred ¯ inability of the State Lands 1. Beneficiaries of water "destinedto some degree in the Delta. The DFG/         Division to conduct State

for export" should contribute toDWR Delta Fish and Wildlife Protec- lands determinations in the the future levee improvementtion Study, the Interagency ~cological Delta; program, which the flooding ofStudy Program, and the Delta Levee In-
1980 has shown to be so vitallyvestigation are indications of State and ¯ current lack of Reclamation
needed. A "Delta Levee Restor-federal cooperation in examining natural Board activity in the Delta;

resource problems and arriving at joint ation Fund," using revenue from
an annual small surcharge onsolutions. Offsetting this cooperation is ¯ relationship of subsided lands the cost of each acre.foot ofthe failure of federal interests to agree to future levee andlor wetland water exported from the Delta byfully to carry out the State’s water qual- restoration; the SWP and CVP, would offerity standards. At the local level, the Delta

Advisory Planning Council’s effort at ¯ potential for legislation one equitable solution.
coordinating local governments produced recommended in this Plan.
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!
2. Another partial solution to shar- federal and State agency permit applica-

ing costs of levee maintenance tion reviews. While DFG and FWS pre-
among beneficiaries would con- sently provide fish and wildlife resource
sist of imposing small user fees data when commenting on EIRs, EIR
for various recreational facilities, review usually comes late in the site

review process and comments may be
Other Problems and completely disregarded. A number of
Possible Solutions problems hamper their effectiveness,

especially in conjunction with local
State ownership. The continuing government planning and permitting

uncertainty of the degree of State processes:
ownership of tidal lands is a major pro-
blem in the Delta. Legislative funding ¯ The absence of direct regulatory

! and directives are necessary to resolve authority in commenting on local
this stalemate. Until proper State claims planning and EIRs;
to ownership have been asserted, areas

i such as the Channel Islands will con- ¯ The reluctance of the Corps to issue
tinue to be altered and appropriated for permits with conditions;
nonwildlife habitat uses. High priority
should be given to the designated State¯ Uncoordinated institutional ar-
Park islands and those islands that are rangements causing the late or
coming under development pressures, nonexistent entry of DFG and FWS
Each island which is found to be State- into the local planning process;

¯ owned land could thereafter be desig-
nated an Ecological Reserve, requiring ¯ Lack of feedback (following com-
et least.a minimum level of manage- meat) to evaluate the success or
meat by DFG. usefulness of comments.

The inventory process recently te-

l opened by State Lands Commission DFG and FWS involvement is
(SLC) should merge with the parallel needed in both early project stages and
program of DFG and include those sig- advance planning:

i nificant resource areas listed in thisi document, which are State-owned lands1. DFG and k-W/S e0uld assist in
in the present SLC official inventory, formulation of natural resource
Thereafter, development proposals policy and design of implement-

i could be conditioned to protect these ing ordinances and programs of
¯ areas. The proposed "Office of Delta local government as well as

Planning and Coordination" could ac- those of State and federal agen.
complish this function, cies with particular interest inI Waterways Use Program. Admin- the Delta.

. istratively, the Waterways Use Program
could be improved by overlaying the 2. Both DFG and FWS should for-
three waterway zones on the Corps’ mulate specific standards and

. Delta EnvironmentalAtlas 1:12,000 criteria for fish and wildlife
photo maps. This would overcome the habitat protection to serve as
scale deficiencies of the present guidelines for local govemments

I 1:126,720 map of those zones. Distribu- to use in their own review pro-
tion should be to all concerned federal, cedures and plans.
State, and local agencies.

I
Effectiveness of DFG and FWS role. 3. The involvement of both agen-~ The preceding analysis of governmental cies could be facilitated by an

agencies reveals that the DFG and FWS "Office of Delta Planning and
are generally successful in their protec- Coordination" for more timely

i tion of fish and wildlife habitats through response to specific requests
their particiption in the Corps and other for review and commenL
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| Habitat 4 ~,,~,~,o~.,,o
agencies are seeking an economic and

Protection and ~o,o~ ~,a~co~o~.~o~o~
Delta resource uses. Practical ways do

I exist for preventing further losses andRestoration ~o,~t~n~n~o.~.~.~,~a~-
tat. Further, there are both technical and
regulatory/governmental means to

i restore some habitats that have been
damaged, as well as to create new habi-
tats to compensate in part for situations

i where habitat no longer exists or has
been reduced from its former extent.
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HAB|TA’I" PROTECTION AND RESTORATION I.

with higher levees and increased hydro-Chapter 4 explores technical pro- Problems of Stability, static pressures resulting from the subsi-blems and feasibility, and suggests Subsidence, and Erosionguidelines for protecting, restoring, or dence of the islands (see below). Many
of the private levees, which constituteotherwise improving wildlife habitat in Maintaining the levee system 75% of the total 1,100 miles of levees,the Delta: involves four primary and related are in serous condition, due mainly to

¯ as a major component of levee problems: the materials of construction, their
construction and maintenance pro--- foundation conditions and con- original design, and their age.
grams, compatible with flood con- struction materials;
trol objectives; -- land subsidence; Subsidence

Islands which were at or near sea
- as an important objective compati- -- erosion; and level prior to reclamation are now as

ble with agricultural practices; -- the influence of vegetation and much as 20 feet below sea level as a
animals on levee stability, result of decomposition of the peat soils,

¯ as one of the options in ultimate wind erosion, burning of the soil (no
disposition of subsided islands; A fifth problem concerns the design longer practiced), water erosion, corn-

standards and maintenance practices paction by heavy farm machinery, and
¯ as an integral part of dredge which have been developed as means ofgeological subsidence due to natural gas

material disposal; and solving the other four problems but extraction and groundwater removal.
which, in fact, have created further Some geologists believe there is also a

¯ as a component of various State andproblems, general subsidence of the Delta area
local plans and programs for pro- along local faults, but this is probably
tecting significant resource areas Foundation Conditions and insignificant in the short time periods
and managing habitat. Construction Materials considered here (Shlemon and Begg,

Except in the peripheral areas, where1975).
sandy silts are more common, or along As long as the water table is main-
the main channels of the Sacramento tained below the ground surface, subsi:
and San Joaquln Rivers, where river dence will continue until nearly all of the

LEVEES AS sands are available, Delta levees are builtorganic matter in the peat has decayed
on and constructed of locally available or blown away. The process has continHABITAT: ~ and silts. Most have been built upued until the thickness of peat is only

PROBLEMS AND over the years with material from adja-two to three feet above mineral soils on
cent channels, by the use of side-draft lands near the margins of the Delta. ThePOSSIBILITIES long-boom clamshell dredges. Con- current rate of subsidence is around two
solidation of the soft foundation to three inches per year (Figure 6).

The man:made separation of land material requires periodic dredging and Along with the loss and subsidence
and water, and the development of useswidening and raising of levees to keep of the peat farmlands in the island and
which for the most part are mutually ex-pace with settlement, tract interiors, the surrounding levees
clusive, underlie all other attributes and It is almost impossible to separate themselves are also subsiding as their
activities in the Delta, whether of problems associated with construction peat foundations dry and shrink. Newer
humans or of wildlife. This separation isfrom those associated with maintenance,levees subside at a greater rate than the
the primary function of levees in the since the initial construction conditionsolder ones, which have generally reached
Delta and the primary objective in theirhave required that levees be constantly the end of consolidation. As the levees
management. Construction and malnte-maintained and rebuilt. While the peat Subside, additional measures must benance of the levee system are.the most soils of the Delta are excellent for grow- taken to increase or maintain their
influential factors which have shaped ing crops, they lack stability as a con- height to prevent overtopping by normal
and now in part determine the presence,struction material. Stability is further high waters. The problem of levee sub-
type, and condition of fish and wildlife jeopardized by absence of protective sidence is only partially offset by result-
habitat in the Delta. The manner in waterside berms or by the loss of such ant strengthening of the levee through
which levees and their vegetation are berms where they originally existed consolidation and compaction of soils
managed, particularly where land sur- (see Figure 11). (COE, 1975).
face and water meet to form potential The problem of levee instability As the subsidence of the lands on the
marshes and riparian corridors, is cen- exists throughout the Delta but is most interior continues and the difference be-
tral to this Wildlife Habitat Plan and a critical in the deep peat areas of the cen-tween levels of the water in the channels
key to maintaining habitat resources intral and western Delta. Levee instability and the islands increases, additional
the Delta. has become more serious in recent years
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FIGURE 6
Subsided Island: Past and Present Ground Elevations
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HABITAT PROTECTION AND RESTORATION I

i

Influence of Vegetation and Conflicts between maintaining leveeshabitat other than levees for burrowing.
Animals for flood control and permitting wildlifeLimited low-level rocking at and below

Early Delta farmers used trees and habitat on levees are inevitable. Some the waterline would also discourage
other vegetation on their levees for sta- animals pose a threat to levee stability, burrowing.
bility (Stewart, pers. comm.). The roots As with vegetation, the degree of threat
of brushy vegetation served to hold sandvaries with the location and species Design Standards and
material levees together. In addition, and with differing opinions and Maintenance Practices
alfalfa, Bermuda grass, and willows observations. There are three categories of levees
were planted to stabilize levees The major deterrent to permitting in the Delta today (Figure 8):
(Thompson, 1957). vegetation on levees is that it attracts m Project levees (15070 of the total of

Even with strong evidence that vege-animals whose colonies and burrows
t~tion is an effective means of control- weaken the levees and tend to induce 1,100 miles) are part of federal

flood control projects and are main-ling stream bank erosion (Keown et aL, water piping. It has long been assumed tained by local districts and the
1977), uncontrolled levee vegetation in that brushy vegetation encourages State to federal standards.the Delta presents a potential hazard, ground squirrels and impairs visual
Trees with extensive root systems, whiledetection of their colonies. Recent -- Direct agreement levees, as deemed
stabilizing soils, also provide paths for evidence indicates that frequen.t strip- in this plan, were constructed as
the piping of water, which can lead to ping, burning, mowing, grazing, or part of a COE navigation project or
levee failure. Trees with shallow root other practices which create large areas were rebuilt by the federal govern-
systems, on the other hand, are subjectof sparse vegetation actually encourage ment after a flood; these are also
to wind-throw, taking large chunks of rather than discourage ground squirrel maintained locally to federal stan-
the levee with them in their fall. Any infestations, while gradual revegetation dards and comprise 10070 of the
kind of dense foliage or undergrowth suppresses populations. Correspond- total mileage. Other "direct
obscures the visibility of the levee face ingly, increased cover for hiding and agreements" between the State or
from easy inspection and is a hindranceperching would encourage natural pre- federal government and local land-
in emergency flood actions, dators of the ground squirrels, gophers, owners or reclamation districts

Opinions vary concerning the influ- and other rodent pests (JMI, 1978a) apply to construction and mainte-
ence of vegetation on erosion and levee(Figure 7). It must also be recognized nance of levees in the Delta, with
stability. Vegetation is considered a that certain plant species provide food varying sets of conditions attached.
hazard during flood flows, increasing for ground squirrels. Approaches to bio- A major portion of private levees
friction and reducing a channel’s logical management of ground squirrel have been worked on under such
hydraulic cross section. Vegetation nearcolonies are under study (see DWR, agreements at some point in their
the waterline collects debris which may below), history.
direct flows into the levee. In addition, The burrows of beavers and musk- -- Private (non-project) levees are
tules tend to cause eddy currents duringrats are also a problem. In an undis- maintained by landowners or local
high flows in Delta channels. The cur- turbed setting, these animals construct reclamation districts and make up
rents encroach between the stands of lodges in marshiands and dig burrows in 75070 of the Delta levees.
tules, causing considerable erosion, riverside berms where food is plentiful

Conversely, it is felt that vegetation and they are relatively isolated from Except in the case of project and
at the water’s edge reduces current predatory animals. Banks may also be Corps direct agreement levees, little at-
velocity, thus retarding erosion used, but are generally a less secure loca-tempt has been made to design or con-
(Parsons, 1963, in Whitlow et al., 1979).tion. In the Delta, available habitat for struct levees to a consistent set of
Tules have contributed to stability, these animals is scarce, and while they engineering standards. Typical
where foundation, construction mate- do use marshlands and berms to the ex-freeboard ranges from a few inches to
rial, and levee cross section were ade- tent they are available, they also burrowone or two feet with narrow crests.
quate, by providing a natural break- into unriprapped banks. Slopes originally constructedto the
water on berms or on the waterface toes Beaver burrows weaken levees and natural angle of repose of the available
of levees. By retarding erosion, levee are believed to be a prime cause of leveedredged material have been cut to a
vegetation prevents loss of soils and in failure, but no systematic assessment ofnear-vertical bank by dredging or by
fact can encourage soil deposition fromthe actual extent of levee burrowing or wave erosion where protection by
backwater flows. Studies have also its effect on levee stability has been natural island berms or rock revetment
shown that above the tidal fluctuation done. An increase in marshland and is absent. Landward slopes are con-
zone, grasses and other groundcovers riverside berm habitat, where suitable tinually changing, in part as a result of

have worked well to control erosion, food is more plentiful and predator interior land subsidence, and in part
even during a forty-day, high-stage isolation more effective than on channelbecause persistent dlscing of the land-
flood flow (DWR, 1967). levees, would encourage beavers to use ward side causes levee material to move
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Adapted from: John Muir Institute, 1978.
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LEVEES AS HABITAT

toe-ward, that is downslope, thus flat- infestations, other activities, riparian vegetation con-
tening the land face slope. In spite of considerable progress in tributes to aquatic habitats which main-

Vegetation cover on the Delta levees research and experimentation on levee tain sport fish populations, and it plays
varies in character, depending on the vegetation and levee pest control over an important supporting habitat role in
location and maintenance. Some have the past two decades, levees which havemaintenance of pheasant and other
barren slopes, while others may be been stripped, burned, and riprapped game bird populations for hunters in ad-
covered with rules and willows, brush, still present a common spectre of bar- jacent agricultural lands. Unfortunately,
grass, or trees. "Good" maintenance renness in many parts of the Delta. Thisthe same natural features which attract
practices (DWR, 1967) prevail on the condition points up the need for major recreationists are also threatened by
project levees and on certain islands, restoration of vegetation associated withtheir activities.
e.g. Bethel Island, but in general, levees. Wildlife Habitat. Riparian vegeta-
routine maintenance work on private tion associated with levees is a critical
levees is either minimal, or seemingly habitat in the Delta in its own right and
excessive on levees of poor quality con- M~ln~l~lin~l Levees for because it makes other habitats more-
struction materials. Maintenance prac- Mu[|ip]e Use useful by providing cover (Figure 9) (See
tices are directed entirely toward flood also Chapter 6). Riparian vegetation
prevention and are generally detrimental Delta levees were constructed to plays a key role in sustaining a great
to good wildlife habitat conditions. "reclaim" land from a natural flood- variety and density of migratory and

Typical levee maintenance practices plain and have b,een maintained ever resident fish and wildlife.
have had and continue to have a devas-since for the primary purpose of flood It is apparent that not all levees can
tating effect on riparian vegetation and control. According to the Department ofbe managed for multiple uses and that
associated wildlife. On project and Water Resources’ guidelines for levee the concept is more appropriately ap-
Corps direct agreement levees, vegeta- maintenance, the properly maintained plied to the system as a whole. For ex-
don is removed to facilitate inspection, levee in the 1960s had the following ample, physical limitations or exposure
to prevent weakening by tree roots and characteristics: would preclude some areas or levee
burrowing animals, and to reduce fire segments from recreational use; other
hazard in summer. Federal regulations -- section clear of all brush, trees, areas where levees are structually sound
require removal of "wild growth" and encroachments, and other provide potential recreation sites, prefer-
mowing of grasses and weeds. Spraying obstructions; ably away from sensitive resource areas.
of herbicides and burning of vegetation-- a levee crown slightly rounded to Still others have been identified as sup-
are also used to facilitate inspection, provide unform drainage; and porting valuable natural resources and

On private levees the principal should be managed with wildlife habitat
reason for removing riparian vegetation-- levee slopes uniform in shape and (and aesthetics) as a primary objective,
is lack of money for alternative treat- slope, without mounds, holes, or compatible with flood control.
ments. Most reclamation districts apply other irregularities.
their limited funds in areas of critical Guidelines recommended annual
erosion. The most cost-effective repair burning, use of herbicides, dragging of
method is to strip off all vegetation, levee slopes to remove woody vegeta-
reshape the levees, and add stone or tion, use of soil sterilants, and various
concrete revetment to guard against fur-rodent extermination methods.
ther erosion. Consideration of long-term Growing public awareness of loss of
preventive action or of environmental riparian vegetation and tule marshes in
needs varies significantly from one the Delta, coupled with increasing recre-
island to another, and from one land- ational use, brought the problem of
owner to another, levee construction and maintenance

Many current practices which are practices to legislative attention in 1961..
used on all types of levees have It was apparent that levees offered other
undesirable side effects. The applicationimportant uses and amenities besides
of herbicides on waterward slopes to flood control, notably recreation,
remove all vegetation leads to acceler- aesthetics, and wildlife habitat.
ated erosion from waves and flood Recreation and Aesthetics. There is
flows. Discing and mowing machines, no question that recreation in the Delta
also used to control vegetation, cause is enhanced by the presence of ample
tire damage to levee slopes, which can riparian and fringe marsh vegetation on
lead to. further erosion. Discing and levees and berms. In addition to pro-
mowing also encourage ground squirrelviding a scenic backdrop and shade for
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Agricu~tural Lands Riparian P~prap Agricultural Lands

Associated with Riparian (mean ave. values) (mean ave. values) Associated with Ltprap
(mean ave. values) (mean ave. values)

!,
34.5 birds/ac/day 24.0 birds/ac/day I    1.7 birds/ac/day 1.6 btrds/ac/day

1.3 specles/ac/day 3.5 spectes/ac/day [ 0.5 species/ac/day 0.6 species/ac/day
~2,600 blrds/ac/year 8,800 birds/ac/year I    620 btrds/ac/year 580 birds/ac/year

3~ species coral 90 species total I 25 species total 25 species total

I

I I
13RO’ ~I ~App. I00’~ ~App. I00’~ I~ 13~0’

FIGURE 9
A Comparison of Bird Use on Four Different Habitat Types
Source: United States Fish and Wildlife Service, 1976.
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LEVEES AS HABITAT

_Agenciesand Pr_ograms for studies were again discontinued, to be ~, where new setback levees are con-
Management of Levees resumed in late 1975. The State’s structed, planting of riparian
and Vegetation delineation of levee policy in 1973’ reaf- vegetation on the remnants of the

firmed State interest in Delta levees, and old levee, which becomes a herin,
The principal agencies which have this was further reinforced in 1975 by and breaching the old levee to allow

the responsibility for construction, in- Bulletin 192 and in 1976 by adoption of the formation of backmarshes be-
speetion, maintenance, and/or regula-a policy to preserve the levee system~ tween old and new levees (Figure
tion of levees in the Delta are the U.S. (See Chapter 4 below). 10); and
Army Corps of Engineers (Sacramento As a consequence of the these legis-
District), Department of Water lative events, a joint Corps/DWR in- ¯ prohibiting incompatible develop-
Resources, State Reclamation Board, vestigation is being conducted: The ment on the waterside of levees in
and the many local reclamation and Sacramento-San Joaquin Delta Levee areas having significant riparian or
levee districts that actually accomplish Investigation. October 1982 is the target wetland values (COE, 1979b).
most of the maintenance of private and date for completion of a draft feasibility
project levees. The U.S. Fish and Wild- report. An interim COE report outlines The outcome of the Corps/DWR
life Service, National Marine Fisheries a range of alternatives which generally levee investigation and the recommend-
Service, and the California Departmentseek to fulfill both recreational and en- ed alternative plan or plans cannot be
of Fish and Game serve in an advisory vironmental objectives along with the anticipated. It seems likely that cost-
environmental role, reviewing plans andcentral objective of flood protection benefit analysis will not support the EQ
permit applications and providing guide-(COE, 1979b). DWR has also preparedPlan in its entirety, but rather may per-
lines for project levees., interim reports, on an annual basis, formit certain elements only to be incor-

The COE Manual is the primary the State legislature, porated. These might include limited
basis for standards that are operative in The alternatives under considerationvegetation, modification of current
construction and maintenance of projectprovide varying levels of vegetation andmaintenance practices, concentration of
and direct agreement levees. Private habitat protection or enhancement -- recreational facilities away from sen-
levees are subject to neither standards actually restoration, since reconstructionsitive habitat areas, and, in highly scenic
nor environmental review, except to theof levees initially would remove most ex-locations, use of set-back levee con-
extent that new construction would re- isting vegetation but selectively in- struction instead of standard stage-con-

troduee new vegetation, depending on struction with riprap (Figure 10).quirea COEpermit(SeeChapter3).
Notwithstanding the obvious prevalencelocation and mode of construction. In planning Corps projects with EQ
of denuded, riprapped levees, all of the In addition to four basic alternative measures, some manner of cost sharing
agencies have either conducted oi" par- plans and variations in mode of con- is normally required, determined by the
ticipated in studies or specific levee pro-struction, level of flood protection, andmost apparent use or policy require-
grams since the 1960’s which recognize amount of freeboard, the investigation merit. For example, if use is closest to
vegetation and wildlife habitat as an ira-evaluates an Environmental Quality recreation, then 50°70 nonfederal cost
portant component of multiple-purpose(EQ) Plan which has as its goal "maxi- sharing would be expected, and so on.
levee construction and maintenance, mum environmental benefits, uncon- The Corps’ most active involvement

strained by monetary requirements" in Delta levee management has been in
Army Corps of Engineers (See also Chapters 3 [COE] and 5). Theconjunction with maintaining and p|an-

Fo~ many years the Corps of Engi- EQ Plan contains specific recommenda-ning for expansion of the Sacramento
neers has been active in the Sacramento-tions for protection or enhancement of and Stockton Deep Water Ship Channels.
San Joaquin Delta -- historically with vegetation and habitat which include: Their principal flood control project has
regard to navigation and flood control been the Sacramento River Bank Protec-
projects and permits to work in navi- " ¯ prohibiting the plowing of levee tion Project, which extends to Collins-
gable waters, and more recently with slopes; ville in the Delta. The Project was
regard to recreation, preservation of en- authorized in 1960 to provide protection
vironmental resources, and water qualitȳ control of both burning and ap- for the existing levee system of the
management (See also Chapter 3). plication of herbicides along levees Sacramento River. The first of two
Studies of the Sacramento-San Joaquin and berms: phases was completed in 1975, and the
Delta region were authorized by the second is underway in specific locations.
U.S. Congress as early as 1948, discon-̄ modification of flood control In its first Phase, the Project con-
tinued during the fifties, and resumed in maintenance practices to retain structed bank protection north and
1962 at the request of the State of vegetation on levees and berms south of Sacramento, primarily by
California. A plan proposing levee wherever possible; mechanically sloping the river bank or
rehabilitation to the 50-year flood level L State of California. Senate BillNo. 541met mixed response in 1966, and the ~-. Senate Bill No. 1390
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HABITAT PROTECTION AND RESTORATION 1

berm and facing it with a stone revet- honey locust (G/~ditsia triacanthos iner- The objective of restoring and im-
merit. Some ripaxian vegetation was mis), western catalpa (Catalpa speciosa), proving wildlife habitat through a plant-
saved; however, much valuable riparianand coast beefwood (Causarina stricta), ing program was supported by aesthetic
fish and wildlife habitat was destroyed. The evidence of reproductionof the objectives and illustrated by typical sec-
The shade canopy of woody plants andplanted species and natural colonizationtions of vegetated levees (Figure 11).
other shoreline vegetation and snags by native wood species and other plant-"Desirable trees and shrubs such as oaks
were replaced with a nearly uniform ings on the site was encouraging in a and crepe myrtles would be retained by
dprapped, sloped surface. Annual main-riprapped, flood-prone area (Whitlow selectively clearing the dead, diseased, or
tenance practices, carded out by local et ai.,1979). The Corps believes that this unwanted types of vegetation. While
reclamation and levee districts, have fur-test planting demonstrates effectively more expensive than total clearing of the
ther damaged shoreline vegetation, that vegetation can be planted on levee slope, selective clearing would be
Planning for Phase II has had active in- selected levees to improve both ap- justified in order to retain desirable
volvement by FWS, DFG, and the Statepearance and wildlife habitat (Kindel, native vegetation" (DWR, 1975).
Reclamation Board in order to obtain pets. comm.). The plan indicated that recreational
better protection of existing vegetation benefits would accrue from improved
and mitigation for losses. Department of Water Resources fish and wildlife habitat and from

Some changes in regulatory and The interests of DWR in flood con- aesthetically pleasing levee vegetative
planning attitudes are apparent. The trol and levee management in the Deltaplantings. Furthermore, in construction-
Corps’ biannual review of California are many and complex. These are sum-related dredging operations every effort
projects (COE, 1979d) says of its marized in Chapter 3. Specifically, underwould be made to protect Delta water
Sacramento River Bank Program: State law, DWR cooperates with the quality and fisheries, and dredging

Reclamation Board (below) to provide would be limited to seasons of the year
"Bank protection work requires maintenance of project levees in those approved by State and federal fish and
construction activity that can cases where it is not performed by localwildlife and water quality agencies.
adversely affect wildlife habitat and reclamation or levee districts. In 1976, the legislature directed
the natural beauty of a particular The informal policy of DWR with DWR to prepare detailed plans and
riparian area. To minimize these ef-regard to levees emphasizes that properspedfications for the improvement of
fects, trees, shrubs, and other habitat is needed throughout the Deltalevees in the Delta and report on its
vegetation are preserved where prac-and that reasonable amounts of vegeta-recommendations, which would cover
ticable and scarred construction tion must be provided to maintain an not only construction and flood control,
sites are reseeded or replanted.., ecological balance, with major emphasisbut also land use, zoning, recreation,
Bank protection work is performed given to species native to the Delta. fish and wildlife habitat, and aesthetic
in a manner that insures preserva- However, habitat must be considered invalues. Cost sharing would be an impor-
tion of riverfront aesthetics and conjunction with other related and oftentant consideration. This study is the
wildlife habitat." conflicting uses and resources (DWR, Delta Levee Investigation, now being

1980). conducted jointly with the Corps of
Ma~y would disagree that the Corps’ Following the Sherman Island leveeEngineers. DWR will report to the

work has had this end result. For some failure in 1969, DWR was directed by legislature in 1982.
time to come, the occasional retention the California legislature to study pro- The Department of Water Resources
of vegetation on levees will be due blems relating to the Delta levees and sponsored and/or participated in two
primarily to the high cost of selective recommend solutions and a course of levee pilot planting programs in the
removal or to oversight, action (See also Chapter 3). Bulletin 1921960’s, the first known as the Pilot

The Corps has also initiated or par- ~ Plan for Improvement of Delta Levee Maintenance Study 0963-1967,
ticipated in pilot programs to test Levees (DWR, 1975) -- presented to theDWR Bulletin 167), and the second near
vegetation species and methods on legislature a plan calling not only for ira-Monument Bend on the Sacramento
levees. The Corps’ Monument Bend testprovement of flood control but also forRiver north of the Delta, initiated by the
planting was reported by DWR. The a well-defined levee vegetation program,Army Corps of Engineers (above).
study was carried out to determine to include planting of trees, shrubs, andThese programs are described in
which of 16 species of trees and shrubs grasses on the waterside between the topWhitlow et al., 1979, and summarized
would survive best in a test planting on aof riprap (1 ½. feet above mean high below.
substantial levee berm along two miles water level) and the crown. Where possi- The object of the Pilot Levee
of the Sacramento River. The five ble, natural vegetation would be retain-Maintenance Study was to test alter-
species showing highest survival were theed if there were no interference with native levee maintenance practices which
Arizona ash (Fraxinus velutina), flood control capability. Boat speed would enhance the multiple uses of
Japanese zelkova (Zelkova serrata), limits in some channels could reduce thelevees, including flood control, wildlife

need for dprap.
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LEVEES AS HABITAT

habitat, Public recreation, and ¯ Planting of vegetation on riprap consisting of silty sand, which was
aesthetics. Several revegetation was conducted to determine if spot-planted.
treatments were tested: spring or fall plantings are more Overall, the plantings were deemed a

resistant to flood damage. It was "qualified failure", with high mortality
¯ Ground cover adaptation treatment found that vegetation planted in theat all three sites. Most of the plants at

tested various plant species (grasses spring withstood flooding better, or near the waterline were physically
primarily) for their success as removed by either wave erosion or
ground cover. Of the species ¯ Concrete block revetment treatment slumping of the levee. Frequent, deep
planted the survival of six was rated tested the practicability of estab- flooding was also a probable cause of
good or very good at the end of the lishing a mechanical/vegetational mortality. Plants above the intertidal
study. Steps necessary to success- erosion retardant (concrete blocks zone stayed in place and grew well.
fully establish ground cover were with holes through which plants Willow (Salix goodingit) wattle stakes
enumerated in the study, could grow). Plants did not grow and wattling, as well as one species of

through the block holes, and the spikerush (Eleocharis macrostachvs)
¯ Erosion control treatment was car- block mat fractured, showed vigorous growth. "

tied out to determine which species The DWR studies demonstrate that
function best to control erosion. When two of the original test sites it is difficult to reestablish vegetation in
Three grass species were found to were inspected in 1979, some of the the intertidal zone once the native
effectively retard erosion: creeping experimental grass stands were still pre-vegetation has been removed (DWR,
wild rye (Elymus triticoides), Ber- sent. The trees which were surrounded 1967; Whitlow et al., 1979). Except in
muda grass (Cyonodon dactylon), ’ by riprap were healthy and the riprap inprotected sloughs - free of boat wake,
and kikuyu grass (Pennisetum place. Erosion had taken place in areaswind waves, and high velocity currents
clandestinum). Horsetail which were not revetted.. Fourteen of the-it is doubtful that vegetation alone will
(Equisetum sp.) was also found to forty trees originally planted were still stabilize levees. Nor is frequent re-facing
be effective. The study also con- alive; all of the surviving individuals of levees with dredged material over
cluded that erosion below the nor- were located above the levee berm. existing "pest" vegetation, like
real water level could only be con- A comparison of the costs of the blackberry, effective, as it favors more
trolled by use of some form of pilot Levee Maintenance Study alter- erosion and does not prevent the return
revetment, natives showed that the maintenance of blackberry and other plant species.

cost of controlling natural or planted A third investigation by DWR which
¯ Tree adaptation treatment tested ten levee vegetation is less than that of has important habitat implications is the

tree species for survival in two areasmaintaining man-made (structural) Integrated Pest Management Program
of the levee. It was found that red landscapes such as riprap. If vegetationfor Ground Squirrels on D I~’R Levees
ironbark (Eucalyptus sideroxylon were left in place above the level of (JMI, 1978a). The study recommends a
var. rosea) and purple plum (Prunusmean high tide, riprap might be strategy for making a transition from
cerasifera ’Pissardi,’ P.c. necessary only at the levee toe, thereby conventional pest control and levee
’Thundercloud,’ P.c. blireiana) sur- reducing initial materials costs. In an maintenance practices, which at present.
vived best on levee berm rather thanevaluation of DWR results, Whitlow et encourage ground squirrel populations,
waterward slope, aL (1979) recommend that there be to an integrated approach based on an

further experimentation on methods of understanding of ground squirrel bio-
¯ Controlled growth treatment Com- herbicide application as a means of logy (e.g. reproduction, natural enemies,

pared the success of mechanical andvegetation control (such as poison oak and predators) and management of se-
chemical maintenance techniques, or blackberry) since it is cheaper than lected vegetation. The practice of strip-
Chemical techniques were less effec-mechanical control, ping levees of vegetation and burning,
tive than mechanical techniques, but In a recent study, DWR established mowing, and use of herbicides would be
the conclusions were based on the plantings along the Sacramento Delta toeliminated, and landowners educated to
condition of the vegetation the yeardetermine the species and methods bestthe dynamics of ground squirrel colonies
following herbicide application, suited for use in the levee intertidal and improved modes of eradication.
Because many of the levee specie~ zones (Whitlow et al., 1979). Plants withOther nonpest forms of wildlife would
are annuals (and thus would be known breakwater, flow reduction, andindirectly benefit from the retention of
expected to grow back the followingsoil binding capabilities were chosen forselected vegetation in place of barren
year), the conclusions of the study the experimental plantings. Plantings levee slopes (see Figure 7).
may be invalid, were made on three levee sections: a

recently dredged site; a site consisting
of eroding levee stretches; and a site
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HABITAT PROTECTION AND RESTORATION.

I
California Sla~e Reclamation Board      been adopted (December 1980). It dif-    cates that it is possible to achieve a better

The Reclamation Board assumes fers from the Levee Encroachment Guide level of environmental protection in levee ’
responsibility for project levees and in that it would permit tree growth on themaintenance and reconstruction through
flood control projects by assigning waterward levee slope below floodplain, cooperative technical and institutional
maintenance to local districts, providingit would apply the same vegetation crite-means, even though it is difficult to
project assurances, and acquiring fights.da to both revetted and non-revetted satisfy all "multiple-users" equally. The
of way, including environmental ease- areas; and it world reduce the levee Reclamation Board is in a position to in-
ments or fee acquisition of dpafian crown minimum width required for vege-fluence the management of Delta levees
areas. The Board’s jurisdiction extends ration on landward and waterward slopesthrough its direct interaction with the
over State lands (not clea.rly defined in from 30 feet to 25 feet. These points are Corps concerning project levees.

. the Delta) as well as over project levees at variance with federal regulations, and
through provision of assurances to the the COE has questioned their accepta- Department of F’tsh and Game

I ¯ federal government (Sands, pers. bility for project levees. DFG comments directly to the Corps of
comm.). Private levees are entirely out-. The Board has been actively involvedEngineers concerning fish and wildlife

-̄- side the Board’s present authority (See in Phase II of the Sacramento River aspects of federal flood control and
Chapter 3). Bank Protection Plan, conditioning navigation projects which involve levee

~ In conjuction with regulating works State assurances for various portions ofconstruction and maintenance and is
(structures, etc.) which will have an im-the project with specific requests from responsible for environmental review of
pact on project levees, the Reclamationthe Department of Fish and Game for all levee projects and plans which re-
Board adopted and has since revised a features which will maintain existing quire a State or Corps permit. DFG also
guide for use of vegetation on levees - woody riparian vegetation and for maintains an active liaison role with the
Levee Encroachment: Guide for Vegeta- changes to the Corps’ maintenance man-Reclamation Board, providing recom-
tion on Project Levees (1967, rev. 1976). ual (for the Projec0 to promote vegeta- mendations to be included as conditions

i Its i~urpose is to establish standards andtion "to benefit natural ecological sys- on assurances for work on the
to guide the planting, retention, and terns" (DFG, 1979) (See also Chapter 3).Sacramento River Bank Protection Pro-
maintenance of vegetation on flood con- While much of the Sacramento Riverject and other project levees. Some of
trol project levees in the Sacramento- Bank Protection Project is outside the these recommendations for Phase II of
San Joaquin Valleys. General standardsDelta, the pattern of interaction with thethe Sacramento River Project include:
comply with guidance contained in Army Corps of Engineers and other
Bulletin No. 167 (DWR, 1967). Stan- agencies is significant. For example, ¯ Woody vegetation, including tree
dards encourage planting of native (andUnit 36 of the Sacramento River Project forms, be allowed and encouraged

I other) species but place on the appli- takes in an area of Steamboat Slough to grow in the rock face of berms
cant/landower full liability for main- which has had minimal maintenance and oversized levees;
tenance of vegetation and for damages since 1955 under a moratorium on fur-

i which might result from the presence ofther levee improvement primarily to savē Minimal vegetation be removed
vegetation (Figures 12 and 13). abundant riparian vegetation, during construction;

A select number of species of trees Erosion is severe in several locations
and shrubs are considered acceptable tobecause of less-than-standard main- ¯ Assurances must be acquired...that

I the waterside of project levees (Appen- tenance and heavy recreational use; maintenance practices (burning and
dix D). Generally, only deciduous trees however standard rock revetment would herbicide spraying) will not harm
are permitted: 40 feet or smaller when destroy the existing vegetation. Bulletin vegetation on the waterward side of
full-grown, adequately spaced (25 feet No. 167 reported good results on a test levee; andI on centers), located above the design section along a 400-foot shoreline in the
floodplain, and deep-rooted with cle~n slough, in which underwater low level ¯ The (Corps) maintenance manual
trunks. Shrubs should also be deciduousrock revetment allowed vegetation to re- should be modified to promote

i (or evergreen, if they do not impede main but presented a hazard to boaters, vegetation on the berm(s) to benefit
inspection), and limited in number so asThis method was recommended by the natural ecological systems...(DFG,
not to restrict inspection and flood con-Reclamation Board to the Corps as a 1979).
trol operations. Requirements for land- means of limiting levee erosion and pro-

I side and waterside berms are less viding vegetation control measures in
restrictive, this portion of the Sacramento River~

A draft "Guide for Permissible Bank Protection Program, although at
Vegetation on Levees Under Reclama- the expense of optimum recreational use.I tion Board Jurisdiction" has been under The communication between the
review since October 1979 but has not Reclamation Board and the Corps indi-
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II

Fish and Wildlife Service and levee access road, tree clustersflooding depth and duration. Many or-
As with the Department of Fish and to be planted no more than 30 feetnamental species were found to be

Game, FWS is empowered to review apart; flood-tolerant in addition to the few
and make recommendations on federal species already recognized as having this
and State levee projects, and private ¯ No removal of vegetation upon pro-characteristic.
projects which require a federal permit, ject completion unless the levee is A study for the USDA Aquatic
license, or funding. FWS has not for- being jeopardized by vegetation’s Weeds Laboratory, U.C. Davis, was
mulated a policy with specific regard to presence. FWS and the DFG shouldpublished by Yeo and Fisher in 1970.
levees, be notified and must concur that theThe object was to determine the effec-

At the request of COE, the Service levee is jeopardized by such vegeta-tiveness of .spikerush (Eleocharis spp.) as
did prepare a fish and wildlife manage- tion before removal will be approv- a biological control for aquatic weeds.
ment plan for the Sacramento River ed; Spikerush species are able to out-
Bank Protection Project in conjuction compete less desirable species and seem
with seeking modifications of Project ¯ Hardstem bulrush (Scirpus acutus) well-suited to survive and reproduce
authorization to offset or mitigate or other species of bulrush should under levee conditions of flooding,
earlier losses in Phase I of the Project. be reestablished as growing condi- draining, high water velocity, and need
The FWS found heavy habitat losses in tions permit and be retained below for binding soil.
Phase I and recommended specific the MHW line upon completion; Rollins (1976) prepared a list titled
measures to compensate for these losses, and Wildlife Plants Selected for Study on the
The study determined that levees and Peripheral Canal Test Levee. The list
berm areas could be designed for both ¯ The FWS should be notified 30 daysincludes 25 species which could be used
recreation and fish and wildlife habitat in advance of project activity so thatto create and enhance wildlife habitat
and still provide for flood (and erosion) annual or biannual inspection of thealong the proposed Peripheral C ~anal.
control and water conveyance (USFWS, project area may be conducted by The Soil Conservation Service’s
1976). Service personnel. Lockeford Plant Materials Center con-

The response of FWS to COE public ducted studies in 1977 and 1978 on seven
notices which involve levee construction species, planted in flood control chan-
and maintenance activities varies with National Marine Fisheries Service nels and a creek watershed, to determine
each project. Past recommendations NMFS, under authorities similar to their effectiveness in soil stabilization
with regard to vegetation and protectionthose which guide FWS, reviews and and erosion control. Several grass
of fish and wildlife have included such makes recommendations on federal, species performed well under conditions
measures as: State, and private levee or flood controltypical of levees, such as fluctuating

projects which require federal permit orwater levels. This evidence conflicts with
¯ Seasonal limitation on (all but ¯ funding. NMFS is particularly concernedmore recent evidence of high mortality

emergency) waterside construction with maintenance of Delta anadromousof new plants at the waterline, which
work to avoid major juvenile fish resources. Although its role in Deltasuggests that grasses might have to be
anadromous fish migrations and theaquatic habitats has not been clearly restricted to areas above the mean high
avian nesting season, February established, riparian vegetation is tide level (Whitlow et al. 1979).
15-June 15 (this does not take into regarded as an essential resource by The John Muir Institute report, titled
account salmon migration from Oc-NMFS. Among other attributes, this Integrated Pest Management, provides a
tober to December); vegetation supports large and diverse in-vegetation checklist of potentially useful

sect populations which provide a food plant species for introduction into DWR
¯ Recommended minimum 3:1 slopesource to anataromous fish as well as levee systems (JMI, 1978a;b). This list

(subject to specific design re- wildlife species (Leh, pets. comm.), was prepared for the specific purposes
quirements); of managing the Beechey ground squir-

Other Research Programs Concerning rel through habitat manipulation and
¯ Use of quarry stone or clean con- Vegetation Species for Delta Levees maintaining habitat for other nonpest

crete rubble for riprap, no higher Other research pertaining to levee wildlife species. Plant species are also
than 5 feet above MHW elevation, revegetation has been conducted by noted for flood value and salt tolerance
with soil reinforcement matting be- State and federal agencies. From 1967 toand their utility in controlling erosion.
tween top of riprap and access road:the present, the Department of En- A recent list, titled Revegetation

vironmental Horticulture at U.C. DavisCriteria for Riparian Plants Along the
¯ Replanting with willow, cotton- has conducted flood tolerance research Sacramento River, California, was

wood, alder, and/or oak tree on almost 100 tree or shrub species prepared by Arnold in 1979 for the
clusters and other native riparian under flooded conditions. The research USFWS. This list, compilbd in conjunc-
vegetation...between top of riprap quantifies flood tolerance in terms of tion with the Corps’ Chico Landing to
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Standard Project Levee, Berm and Overflow Areas
Source: State of California. The Resources Agency, Reclamation Board, 1976.
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FIGURE 13
Oversize Levee
Source: State Reclamation Board. 1976.
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HABITAT PROTECTION AND RESTORATION

Red Bluff Batik Protection Project, in- along the Delta levees could be incor- uses other than flood control would re-
dudes plants suitable for planting on theporated into the protection design ratherquire sharing of costs among all users in
Sacramento River banks (Arnold, 1979 than stripped. Levee inspection and some manner proportional to the value
in Whitlow et a!.,1979), maintenance might be eased rather thanreceived.

The various lists of species suitable made more difficult under a managed If sections of levees are developed
for levee revegetation have been compil-vegetation program. Levee managementand maintained for active recreational
ed by government agencies to meet plans similar to those of the forest in- uses, strong provisions must be made
specific management objectives. No dnstry and modeled after those of the for allowing and controlling public ac-
single list meets all of these objectives. ACalifornia Division of Forestry could becess to be compatible with adjacent land
composite list was compiled by Whitlowdeveloped, using nurseries to grow suffi-uses and with wildlife habitat, as well as
et al. (1979). The list is adapted in Ap- dent numbers of tules. W’dlows could bewith the primary purpose of flood con-
pendix D. planted as cuttings without risking trol. Increasing the number of well-

destruction of native vegetation defined recreation sites would take some

Technical, Cost, and (Whitlow et al., 1979). pressure off the natural areas and also ’
help the farmer who is having problemsImplementation Considerations

Co~ ~md Implementation with trespassing and vandalism. Pro-
Technical Considerations Considerations posed agency levee improvement plans

It is apparent from research evidence Reconstructing levees to multiple- recognize this need (COE, 1979b; DWR,
that multiple-use levees can be maintain-purpose environmental standards and 1975).
ed to provide benefits beyond flood con-modifying maintenance practices to Finally, there is no single agency that

trol (DWR, 1967; COE, 1978). Pro- enhance levee habitat are costly, now has the authority and responsibility

blems which are created by vegetation although some techniques appear to beto implement a program of multiple-
on levees often can be solved by selectivecompetitive with current practices. For purpose levee use. The achievement of
control of native growth and careful example, preventive maintenance multiple-purpose levees will depend on
planning of revegetation projects through repair and construction of flood control, recreation, and wildlife
(Figures 11, 12, 13). Growth can be berms was found to be almost the sameinterests working together toward
open, not bushy, to allow inspection andcost as complete rehabilitation of a mutually acceptable objectives.
flood fighting. Grass can be mowed, in-critically eroded levee (DWR, 1967).
stead of disced or burned, for inspection The extra costs cannot be allocated
purposes. Plants can be selectively en- Solely to the farmers and landowners
couraged or removed at the water’s who own the levees and who depend on
edge. Trees can be topped when maturethem principally for flood control.
and removed when dead. Trees with Because of the increased wildli.fe and
limited horizontal-spreading root recreational benefits, the general public
systems can be chosen for revegetation should share in meeting the costs. Funds
(DWR, 1967). might be generated through use fees on

Consideration must be given to the newly constructed private recreation and
condition of the levee in determining thefishing areas. Additional sources should
feasibility of vegetative enchancement be investigated.
and restoration. Some private levees are In summary, the most significant
too small in cross section to support problems currently confronting the
much growth, especially trees. These achievement of multiple-purpose flood
should be revegetated only after a control levees are:
modification of the levee section an~l a
stability analysis. If the levees now sus- -- sharing of costs;
tain healthy vegetation, new well- --- public access to levees; anddesigned set-back levees could be built
landward of them in order to save the -- absence of administrative pro-
existing riparian habitat (Figure 10). cedures for multiple-purpose flood

Projec[ and direct agreement levees control projects.
offer the best opportunity for enhance-
ment or restoration, through coopera- At the present time, most levee
tion between the Corps, the State, and maintenance costs are borne by direct
the landowner or local district. Under a flood control beneficiaries, i.e., the
management program, existing peren- landowners. Major repair costs are
nial vegetation which can be supported borne by the public. The introduction of
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LEVEES AS HABITAT III

!

Guidelines for Management 5. Limit riprap (revetment) for ero- 10. For subsidy programs for in-
of Levees as Habitat sion control wherever possible, terim private levee mainte-

to the height of mean high nance, which have entailed-
The ~ollowing guidelines are water level on levees which stripping, modify legislation to

suggested for improved levee manage- have sufficient cross section, ensure funding is conditioned
ment in the Delta by the variou~ public It should be demonstrated that on the retention of vegetation
and private entities which excrcise there is a need for additional on the levees and berms, where
responsibility: protection from high velocity possible. Unless emergency

water flow or winds, which can conditions can be demon-
For all Types of Levees generally only be accomplished strated and mitigation

by riprap, measures are included, priority
1~ Require the highest level of for allocation of funds should

environmental protection (max, 6. In significant natural areas seek go first to areas identified as
imum vegetation retention) for the incorporation of berms and "Multiple Use" in the Delta
vegetation and wildlife habitat set-back levees into design and Waterways Use Program, then
on and along levees in areas repair specifications for levees to "Scenic Areas," with
designated as "Natural Areas" to support tule stands and "Natural Areas" excluded from
in the Delta Waterways Use Pro- riparian vegetation. Priodty the program.
gram, as well as other signifi- should be given also to levees
cant wildlife habitat areas, con- where the roots of mature trees 11. In replanting programs, encour-
sistent with.other needs such ~ are exposed, age native dparian species and
as agriculture and recreation, other species which have prov-

7. Ensure that use of soil from ed effective (See Appendix D).
2. Where vegetation clearing is channel islands for levee work Guidance should be sought

unavoidable, use only selective repair, in violation of Section from the Department of Fish
thinning. Discourage the 404 and 1601-3 (See Chapter 3), and Game.
removal of trees and brush on be reported to the Corps or
the waterside of the levee, Reclamation Board, and that
especially on berms, unless the damaged habitat be
there are overriding conditions restored or compensated by the tr
which jeopardize levee stability, development of new habitat.

3. Maintain at least major trees 8. Ensure through Section 404
and scattered foliage on the regulations that hardstem
landside of the levee, with suffi- bulrush (Scirpus acutus) stands ¯
cient spacing to permit inspec- along the edges of waterways
tion but with adequate quantity are protected, unless it can be.
and distribution to discourage demonstrated that they create
ground squirrel nesting, erosion problems in high water.

Otherwise the species should
4. Discourage use of fire and not be removed by levee work

chemicals for vegetation unless reestablished after
removal on all levees and limit losses.~
discing, where unavoidable, to
the landside of levees. 9. Limit all but emergency water-

side work during the major
juvenile downstream anad-
romous fish migration pedods
or the major avian nesting
season, February 15-June 15,
and encourage all major work to
be done at other times.
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I HABITAT PROTECTION AND RESTORATION
I III

I For the Proposed Corps of 5. Ensure that the degree of flood Problems of Maintaining
Engineers -- DWR Levee pretection (i.e. for 50, 100, or 333- Agriculture and Implications

I Improvement Program year floods) is appropriate for the for Wildlife
type of land use pretected.

In addition to the foregoing: The long-range problems that
threaten the future of agriculture in the

I 1. Revise and update the Corps’ Delta also threaten the future of wildlife
project levee maintenance habitats associated with these agri-
manuals (originally published in cultural lands. Technical and economic

I ’ the 1950’s) and ensure that en- AG R I CU LTU RA L problemscould have a considerable
vironmentally acceptable uniform impact on farming in some parts of the
standards for multiple-purpose LANDS AS HABITAT Delta, at the least necessitating a change
levee maintenance are adopted in current management policies or crop

I and implemented. These would selection, and, at the worst, making
include vegetation retention Agricultural land occupies roughly farming marginal, and in some cases in-
. wherever levee stability permits. 500,000 acres in the Delta and is the feasible or impossible. The major pro-

dominant land use. A number of blems are outlined below.
2. Wherever possible, ensure that agricultural crops and practices provide

areas designated as "Naturel significant wildlife benefits, subject to Irrigation and Leaching
Areas" with significant vegeta- the dictates of local soil type and the Since most of the farmland in the

i tion or areas with potential economics of marketplace demand and Central Delta lies below sea level, the
habitat value be preserved by in- production costs, water table is quite close to the soil sur-
corporeting set-back levee Wildlife habitat values of agri- face. This, along with an irregular land
design. Develop berms with cultural lands are discussed in detail in surface from uneven decomposition and

I marsh and ripadan vegetation asChapter 6. Some of these lands are settlement of the predominantly peat
part of the new levee constmc- heavily used in the winter, when fields soils, makes subirrigation the most prac-
tion. Provide only that amount of flooded for leaching provide essential tical method of irrigation. Subirrigation
dprap necessary to reduce ero- habitat for thousands of geese, swans, involves raising the water table to the

I sion losses along the original and ducks. Late summer flooding for crop root zone several times during the
levee. The resulting habitat weed and pest control attracts migratinggrowing season by siphoning water over
should be managed as a preserve shorebirds, ducks, and sandhill cranes, the levee into a ditch system and subse-
with limited access. Year-round cover and nest sites are quent draining by pumping into adja-I and cent sloughs. The below-sea level eleva-providedbypermanentpasture

3 Locate public use sites where orchards. Heavily cultivated row crops tion of most of the islands requires
there is minimum competition are more frequently disturbed and offer increasing energy costs for the almost

I with wildlife habitat and farming, minimal wildlife habitat. Adjacent constant operation of pumps to main-
riparian growth, brushy field edges, taln a desirable water table elevation in

4. Establish a funding program con-vegetated irrigation ditches, and ruderalthe island interiors.
sistent with levee restoration in lands are all valuable habitat. Both the peat soils and subirdgation

I which all beneficiaries share in It is important to recognize the contribute to the building of soil salinity
the costs, including recipients of various .aspects of farm management in the Delta. Oxidation of peat removes
SWP and CVP water, boaters, practices that specifically benefit organic matter and leaves mineral mat-
and other waterway users, wildlife. Maintenance of these beneficial ter behind. With subirrigation, the saltsI cost-sharing regulations practices to provide habitat values will left behind by evaporation and(Federal
require nonfederal interests to insure continued agricultural use that transpiration accumulate in the root
provide lands, easements, and maximizes wildlife habitat on cultivated zone instead of being washed downward

I rights-of-way for levee rehabilita- lands in the Delta. as they are in surface irrigation. The in-
tion and to maintain levees to creased salinity of the soils necessitates
federal standards. States are also flooding and leaching of the fields every
required to contribute a percen- four to six years, generally in fall or
tage share of the first cost of winter. Where salt build-up is severe,
construction.) the tailwater derived from this leaching

process poses a disposal problem. Pollu-
tion of the waterways from agriculturalI return waters is more of a threat in the
low-flow portions of the southern Delta
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AGRICULTURAL HABITATS

!

than in the north and central Delta, organic soils is under current study use of the area (Rollins, pers. comm.).
wlaere high spring flows adequately (Hoffman et aL, 1979). More salt- Winter food supply for these birds was
dilute and flush the salt-laden leachingtolerant crops, such as barley, have lessprovided as economic demand caused a
waters, economic return and less value .as water-shift from potatoes, asparagus, and

The quality of the water in the sur- fowl food. tomatoes to corn and milo. These water-
rounding sloughs and waterways is a Increased salinities in the Delta fowl populations now depend on the
critical problem. If water quality shouldwaters and increasing energy costs Delta cornfields for overwintering food,
be degraded, as by excessive agriculturalnecessary for pumping could also be as much of their alternate marshland
return waters from the San Joaquin expected to halt or curtail the current habitats have disappeared. A significant
Valley or salinity intrusion from the practice of plowing, discing, and change in cultivation costs or market
Bay, salt accumulation in the soil wouldflooding certain annual crops in late demand could dictate a shift to crops
be increased and there would be a needsummer for Johnson grass weed control,with less wildlife food value than corn
to leach more frequently. Poor water While the food value of these flooded and milo, seriously affecting some of the
quality in the waterways would limit areas is relatively low, they provide a waterfowl populations, like the whistling
effective leaching to only a few months ponded water habitat that is in short swans that now use the Delta almost
of the year, when freshwater flows supply elsewhere in the region and is exclusively as winter habitat.
would be at a peak. used preferentially by migrating shore- Clean Farming. Removal of irriga-

Sprinkler irrigation provides an op- birds and a few early-arriving ducks, tion ditch vegetation and brush along
tional means of controlling salinity in field margins to enlarge the cleared areas
the root zone by flushing salts down- Subsidence and Levee Stability for cultivation maximizes crop produc-
ward, but also requires a suitable water Closely related to problems of irriga-tion but removes valuable wildlife cover
supply and large capital expenditures totion and leaching are those of sub- and food sources. Not only riparian
set up the system, and high energy costssidence and levee stability, which are vegetation but any brushy cover adja-
to operate it (Meyer et al., 1979). discussed above. Levee maintenance cent to agricultural lands benefits wild-

Fields now flooded for leaching problems are all relevant to continued life. Ruderal lands in particular provide
following the corn harvest in late agricultural production throughout thevaluable wildlife habitat. Rodent and in-
October or November are heavily used Delta. Subsidence of organic peat landssect control on adjacent agricultural
by waterfowl which arrive in peak in the central Delta is especially impor- lands is provided by the raptorial and
numbers beginning in December. Duringtant. As islands have subsided, the insect-eating birds attracted to edge
the 1975-1977 drought, many farmers hydrostatic pressure on the outer face ofvegetation. At present there is no
were reluctant to leach with the rela- levees has added to already difficult economic incentive for Delta farmers to
tively saline waters and, in the absence drainage problems by increasing water maintain "edge" habitat or ruderal
of winter rains, were able to cultivate theseepage through levees. Continuing sub-lands, with the possible exception of
peat soils that in a normal year would sidence makes irrigation and drainage farms subsidized by pheasant hunting
have been waterlogged. Waterfowl more expensive by requiring the deepen-clubs or other private interests.
wintering habitat was adversely affecteding of drainage and irrigation ditches. Harvesting Efficiency. Under pre-
by the lack of flooded fields and the This, in turn, increases pumping and vailing harvest practices, corn and grain
plowing and discing of the corn stubble,energy costs, are harvested in late fall, and the uncut
which eliminated cover and waste grain stubble is left in the fields until spring
(Rollins, pers. comm.). Economics cultivation and planting.

Increased salinities in Delta water Increasing energy costs may even- Recently-developed harvest equip-
and soils affect the types of crops growntually affect both management costs ment cuts grain off close to the ground,
there, which in turn affects wildlife use. (pumping and cultivation) and market leaving little stubble for cover and vir-
Corn is one of the most valuable crops revenues (increased costs of producing tually no waste grain for wildlife
to wildlife, but also is one of the most and transporting crops). At present, the(Rollins, pers. comm.). Widespread use
salt-sensitive crops. A concentration of most immediate economic influences onof such equipment could have as serious
300 mg/1 (approximately 0.3 ppt) may wildlife habitat in the Delta are reflectedan effect on wintering waterfowl habitat
be the maximum permissible salt con- in: crop selection, which responds to as a large scale shift in crop type.
centration of irrigation water to sustain market demand; clean farming techni-
corn production. For comparison, irri- ques, which maximize use of productive
gation water in the north and central lands; and, use of most efficient
Delta currently averages 200 mg/1 of harvesting method.
total dissolved salts (approximately 0.2 Crop Selection. The change in crop
ppt) during the crop season. The specificpredominance in the Delta over the past
salt tolerance of corn grown on Delta 15 to 20 years has increased waterfowl
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that optimize wildlife habitat. Since crop:3. Encourage experimental plant-
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tkes to habitat could help perpetuate the
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crops with high wildlife food         in the Delta. Increased salinity
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FLOODING OF SUBSIDED LANDS

FLOODING OF ¯ . Corps of Engineers: The tidal pdsm and municipalwastes that are dis-
would increase while the island is charged into th~ Delta. Permanent

SUBSIDED LANDS r ng;the extent of salt intrusion flooding might lessen flow rates so that
would depend on the season these wastes would not be flushed down-

Technical Problems (CACW, 1975). stream to San Francisco Bay waters, but
would accumulate and concentrate in

The perennial problems of subsi- ¯ Department of Water Resources: Delta channels.
dence, levee stability, and soil/water The tidal prism would not be
management inevitably lead to questions significantly affected, but if the Levee Slability
about the practicality of farming some flooded area is large, there would be The increased water surface created
Delta lands. Further subsidence may some effect on the total salt water by permanent flooding produces a
make it either attractive to flood an volume in the Delta (CACW, 1975).longer fetch, allowing the wind to create
island intentionally, or economically in- larger waves. These waves increase the
feasible to drain an accidentally flooded ¯ -Delta Advisory Planning Council: erosion rate of the remaining exposed
island (Figure 14). Levee repair, exten- Extensive intrusion of salt water levees, increasing the probability of levee
sive pumping, and reclamation and re- would result from loss of land sur- failure and further flooding. The
cultivation of flooded lands could prove face and dilution of fresh water Department of Water Resources has
to be a greater economic cost than the (DAPC, 1976a). stated, "Inundation of some small
expected return from continued farming islands probably would not significantly
of the affected islands (COE, 1979b). No governmental agency can offer affect the stability of the Delta. Small

Intentional flooding of marginally quantitative evaluations of the effects ofislands, with their limited distance for
productive agricultural lands is fre- island flooding on water quality. They the generation of wind waves, probably
quently proposed as a habitat enhance- agree that the effects depend on the sizewould not have a major effect on
merit measure that would return sub- and location of the area flooded. Site- adjacent.levees." (CACW, 1975). In
sided reclaimed lands to a more produc-specific studies of proposed areas or contrast, waves generated on Franks
tive habitat type for wildlife. Permanentrecently flooded areas would be requiredTract, a major island now permanently
flooding of one or more of the Delta before intentional flooding could occur,flooded, are considered a hazard to
islands, whether accidental or inten- Mathematical models of the Delta and recreationists in small boats, and wind-
tional, carries with it many technical the Corps of Engineers’ Bay-Delta generated wave erosion probably contri-
problems other than economic costs model might provide assumptions uponbuted to the 1980 levee failure on
which will require extensive further which to judge the physical/ecological Holland Tract, which borders Franks
study. Some of these problems are merits of flooding or allowing flooded Tract on the south.
reviewed below, islands to remain so.

Historically, water from upstream    Implications for Fish and Wildlife
Water Quality reservoirs has been released to repel salt The effects on’fish and wildlife of

Because virtually all of the reclaimedintrusion after major island floods. Thisaccidental flooding, as through levee
lands are substantially below sea level, is one method of dealing with water~ failure, and intentional flooding follow-
the immediate effect of flooding a cen- quality problems associated with perma-ing the development of a restoration
tral Delta island is inflow of salt water nent flooding, but is very wasteful and plan for wetland (marsh) habitat, are
from the west. The long-term effect on also costly. The 1972 Brannan-Andrus substantially different. The latter case is
water quality is not clear; predictions as Flood cost $18 million for water releaseddiscussed below (see Marshiand as
to the nature and degree of salinity (CACW, 1975). These releases were notHabitat).
intrusion are at variance: completely successful in maintaining Since many Delta islands are as

water quality in the central and southernmuch as twenty feet below sea level, a
¯ Water and Power Resources ServiceDelta, where salt water had to be flooded island would support aquatic

(formally Bureau of Reclamation): pumped out. spedes, such as resident warmwater fish
With the increased water surface, Other options for repelling salinity or striped bass populations, providing
the tidal prism would increase, have been investigated, including a salinity intrusion could be controlled
allowing larger volumes of salt physical barrier in Carquinez Strait. Theand hydraulic, connection with water-
water to move further into the Deltapotential adverse effects on navigation, ways were maintained (See Chapter 4,
with the flood tides. The greater fish, wildlife, and public health have below).
water surface would allow greater kept this proposal from being seriously
evaporation, adding to the salinity considered.
problem (CACW, 1975). Another aspect of water quality

which would be affected by flooding is
the dispersal of agricultural, industrial,
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I HABITAT PROTECTION AND RESTORATION

Generally, however, the effect of un-Preliminary Guidelines
controlled flooding of an island is to in- For Use Of Subsided
crease salinity, which is detrimental to Lands As Habitat
Delta aquatic habitat. Low salinity is re-
quired for striped bass spawning and 1. Acquire with public funds or
also for the survival of the mysid shrimp private land trust funds
(Neomysis), an important food source marginal farmlands that are no
of the striped bass. Increased salinity longer capable of producing a
also has a.detrimental effect on Suisun positive retum on agricultural
Marsh, where low salt levels are neces- investment, because of sub-
sary to survival and seed production of sidence, increased salinity, loss
preferred waterfowl food plants, such as of peat soils, etc.
alkali bulrush. In addition, if flooding
decreases channel velocities in the Delta, These areas would have to be
there might be an adverse effect on ana- managed by a responsible
dromous fish. Salmon migration is de- public agency, such as FWS or
pendent on flow rate, as is the survival DFG, for wildlife habitat. Since
of young striped bass and other sport the general public will be the
fish. beneficiary, acquisition costs

Merely flooding an island would not could be borne by the State as
create substantial habitat for birds and is now done for park lands.
mammals, except around the fringe. Appropriate levee access and
Fields which are seasonally flooded for recreation sites could also
leaching are used by migratory and qualify such a project for
wintering waterfowl as feeding areas, consideration as part of a
These waterfowl require either the grain State park or recreation area
lost during harvest, or the emergent (DAPC, 1975).
food plants which grow in shallow
water. Unless flooded islands were filled2. Designate certain small sub-
to the level of a marsh (near sea level) sided islands as "mitigation
and revegetated with valuable fresh and land banks.".
brackish water food plants, flooding
would destroy habitat for terrestrial and This is proposed as an option
water-associated wildlife more valuable in Appendix C. The concept
than that which it would create, requires interim purchase with

Wildlife objectives will be better met either private land trust funds
and achieved in a more cost-effective (e.g., Nature Conservancy; Trust
manner if conversion of a subsided for Public Land) or public funds.
island to wetland habitat is intentional Subsequent "investment" is
and predesigned, rather than merely made by individual applicants in
reactive to an event of accidental an appropriate portion of the
flooding that renders an island per- total land bank, as mitigation
manently unuseable for agriculture (see for adverse impacts which their
Marshland as Habitat, below), specific development proposals

elsewhere in the Delta might
have on fish and wildlife
habitat. It offers a practical
means to restore a large, diver.
sifted wetland habitat to offset
the numerous small losses of
habitat in individualdevelop-
ment projects.
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HABITAT PROTECTION AND RESTORATION
II

I
MA RS H I_A N D Nontid , marshes in the Delta have Wildlife Habitat Objectives

developed on overflowed lands, behind There are no models for restoration
| AS HABITAT ~

natural or man-made berms and levees,of tidal or nontidal freshwater marshes
and in oxbow sloughs, cut off from in the Delta. Suisun Marsh offers the
main channels. Both tidal and nontidalbest model for management of brackish

I Reclamation of marshlands and situations are discussed in detail in nontidal marsh, and there are several
development of Delta waterways has Chapter 6. experimental tidal salt marsh restor-
reduced marsh areas to a fraction of Creating new marshland requires a tion projects in the San Francisco Bay
their former extent. Because marshlandprotected site with suitable soil surface which provide guidance for formerly

I is one of the more valuable of Delta and water elevations. Since virtually all diked lands.
habitats (see Chapters 2 and 6), it is such existing sites in the Delta. are The examples which do exist point
essential that all remaining marshes be already established with emergent up the need for a carefully conceived set
protected and new areas be created vegetation, creation of new marshiand of habitat objectives, taking into

I wherever possible, requires restoring former wetlands or account both the overall ecosystem
developing suitable new sites. Com- -that is, the relationship of new or

Technical Considerations bining two concepts: viz. committing expanded wetland to existing Delta
in Restoring and Managing subsided lands to permanent wildlife habitats- and specific attributes of the

habitat, using dredge as a new specific species orMarshesin the Delta materials marshdesiredfor
means of gaining appropriate elevationswildlife groups.

.Marshes are complex physical and prior,to flooding, offers one opportunity Observations of relative use of Delta

I biological systems. While they may for restoring to the Delta a small portionrule marshes are in agreement that the
appear to simply "happen," given ap-of the wetlands that once predominatedvalue of tule marsh to various species
propriate water submergence, eleva- (See Use of Dredged Materials for depends on the type of management it

¯ tions, soils, and a plant source (seeds, Habitat, below), receives (or doesn’t receive):

I fragments, rhizomes, etc.), in an Deposition of dredged material is
ecosystem which is already as highly not the only means of creating suitable * An unmanaged tidal or nontidal
managed as the Delta, restoring as wellsites for marsh formation. Where ero- rule marsh is poor waterfowl
as protecting marshes requires a corn- sion or future maintenance and deepen- habitat. Scirpus acutus, the prin-I prehensive management to ing of Delta channels might compromise cipal species, in dense stands,program grows
produce optimum wildlife habitat. Somethe stability of existing levees, con- limiting the amount of open water
of the requirements of such a program struction of set-back levees behind the available to waterfowl. However,

i are considered below, existing levee and the new levee can dense stands are useful as nesting
create a peripheral "back marsh" site, habitat for passerines such as

Formation between the old levee remnant (the blackbirds and marsh wrens, and
The term "marsh" encompasses herin) and the new levee (Figure I0). for rails.

i a variety of situations and conditions In the absence of erosive effects of
in the Delta: tidal and nontidal; fresh currents or waves, vegetation occurs * Dispersed stands of tule provide
water and brackish. Tidal marshlands naturally on a suitable sediment eleva- better habitat not only for water-
develop on sediments that areat or tion from seeds and plant fragments fowl but for shorebirds as well,I slightly above mean sea level, a narrowwashed into the area or carded in by which’ require some mudflat areas.
range of elevations which is critical waterfowl and other birds. If more rapid
to the establishment and maintenance revegetation is desired for wildlife * Tule areas which are unmanaged,

l , of marsh plants. If the land surface is habitat or to protect against erosion, whether tidal or nontidal, will
too high, upland vegetation develops; planting should be done behind enclosed rapidly grow into thick stands.
if it is too low, tidal flats or aquatic temporary or permanent levees. Estab- Management is necessary to gain
habitats predominate, lishing new vegetation in the intertidal greater diversity of plant species,

I In the Delta, natural tidal and chan-zone without protection has been found community form, height, and
nel currents and wave wash, influenced to be unsuccessful (Chapter 4, above), niches for a more diverse assem-
by human activities, are in a constant Once vegetation is established, stabi- blage of birds and mammals.
process of depositing sediments along lizing new sediments, some breachesI the inner beds of channels, in eddies andcould be made or appropriate tidal
shoreline inlets, and eroding them in structures placed in levees to either
more exposed locations and on outer restrict or reestablish tidal flow and

i river bends. Where sediments remain inexchange with the waterways.
protected locations, tules and other
emergent species become established.
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MARSHLAND AS HABITAT
I

¯ A primary objective of managing Management Factors bacterium Clostridium botulinum is
rule marsh should be production of To achieve optimum new marsh ubiquitous in marsh soils and is impor-
food plants, which would include, habitat, several general management tent to nitrogen cycling. It is only the
aquatic as well as emergent plants, areas must be considered: vegetation proliferation of the bacteria, with toxic
Thus, some variation in soil eleva- control, physical/hydraulic configu- side effects, which leads to outbreaks of
tion and water level is desirable, ration and maintenance, biolpgical botulism in waterfowl. Management

balance, and vector and disease control.~techniques for avoiding outbreaks
¯ A comparison of Use of seasonally Balancing these to meet specific wildlife include manipulating water depth to

flooded agricultural lands (corn habitat objectives can be problematic minimum but fluctuating levels, main-
principally) and tule marsh reveals and costly, taining water circulation, removal of
that greater numbers of a few spe- Vegetation Control. Successful dead debris and vegetation, and fairly
cies use corn fields seasonally, restoration involves not only planting steep configuration of banks.
whereas more diverse species with vegetation, or allowing it to naturally The techniques which discourage the
fewer numbers use tule marshes reestablish, but removal as well. Uncon-botulism bacterium also assist in mos-
year-round. Their diversity dependstrolled vegetation, such as tule, not onlyquite control. Large expanses of open
on the condition of the tule marsh, limits diversity but inhibits good water water with wave action, rather than

circulation as well. Where currents are small water bodies, will accomplish
There is also general agreement thatslow and erosion is minimal in the similar ends. In both cases, drawdown

restoring, enhancing, or simply protec-Delta, vegetation will occur naturally, capability is essential.
ting wetland habitats in the Delta re- Diversity can be accomplished by
quires careful consideration of the rela-encouraging both emergent and aquatic
tionships between waterfowl use in plants through establishment of dry and Guidalines for Protection of
Suisun Marsh and in. the Delta, such submerged islands; by periodic draining Exisling Marshes
that the two areas meet complementaryto maintain dispersed stands of tule;
waterfowl needs. Management of Delta by permitting both dense and dispersed1. To maintain the existing
wetlands must also be considered in therule stands; and by including periph- marshes of the Delta, it will be
context of Central Valley habitats, sinceeral upland revegetation in overall necbssary to protect them from
waterfowl tend to move from one area planting schemes, the heavy wakes of boats, from
to another in respons~e to availability of Physical and Hydraulic Control. uncontrolled access, from use
food and other factors. Physical management involves a number of channel rule islands as an

Managing the Delta for further of factors, only briefly listed here. The emergency source of levee
waterfowl habitat is probably less elevation, contours, soils, and texture of repair materials, and from direct
important than managing it for spe- the substrate, along with water source loss of marsh habitat to permit-
cific waterfowl populations. The overall and hydraulic control, are all deter- ted developments such as
habitat is abundant as long as the pre- minants of vegetation and habitat, marinas or similar projects.
sent agricultural regime continues Water depth, quality, flow patterns,
(Rollins, pers. comm.). Management tidal flux or nontidal internal circula- 2. A greater level of protection of
should probably concentrate at this timetion, drawdown capability, and levee existing marshes will involve a
on achieving nongame wildlife objectives,or bank stability are key factors in estab- careful evaluation of their con-

lishing and managing the physical dition and use by waterfowl and
regime of marshes, other wildlife, and their inclu-

Biological Balance. A well-managed sign in an overall DFGIFWS
marsh requires periodic monitoring of management program for both
less conspicuous aquatic and benthic new (restored) and existing
organisms, such as soil microbes, Delta habitats.
invertebrates, phyto- and zooplankton, ~
including fish larvae, and fish
themselves. Generally, diverse vegeta-
tion and substrate, with good water
circulation, will automatically induce a
diverse faunal community.

Vector and Disease Control. The
most serious disease affecting waterfowl
is botulism. The factors that create con-
ditions which are conducive to botulism
are not precisely known, although the
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I HABITAT PROTECTION AND RESTORATION

USE OF DREDGED Guidelines for Habitat

MATERIALS FOR Development

HABITAT Sever.’ types of situations present
possibilities for constructive use of
dredged materials for both wetland and

The indiscriminate placement of terrestrial habitat development.
clamshell and hydraulic dredge spoils
in the Delta has in the past eliminated
or degraded valuable wildlife habitat by 1. Dredged materials should be
destroying vegetation, raising marsh- used to bdng intedor portions
lands above the tidal zone, and burying of subsided islands to a level
fertile organic soils with relatively appropriate for wetland
sterile sands. Poor management and establishment.
containment of spoils has produced
sediment discharge into the water, The area to be filled, and the
increasing turbidity to the detriment of amount of filling, will depend
aquatic organisms, on the availability and quanti-

Since operation of the deep water ties of dredged materials. At
channels in the Delta will continue to present, it seems unlikely that a
require periodic dredging, responsible . sufficient quantity will be pro-
disposal of the dredged material is duced by pending projects for
necessary to prevent further loss of anything more than a very small
habitat. Creation of new habitat or island or selected portions of a
enhancement of existing habitat through larger one.
use of dredge spoils may be possible in
some cases. The Corps of Engineers has Since all dredge spoils require
been specifically authorized by Congress time to settle and consolidate
(Sec. 150, Water Resources Development before a suitable surface eleva-
Act of 1976. PL 94-587) to establish tion is reached, containment of
wetlands on dredged material in con- spoils would require levee repair
junction with proposed dredging and or construction at the outset of
deepening of Sacramento and Stockton the project. The island or area
(B.’dwin) Deep Water Channels, and to be filled and flooded could
disposal sites have been designated be sectioned with internal
(see Figure 15, Chapter 5). levees and filled in phases, pro-

viding a long-term disposal site
for channel spoils.

Deposition of spoils in a
presently unflooded island
would not threaten water quality
if perimeter levees were left
intact and if, following flooding,
the interior remained hydrau.
lically isolated from Delta water-
ways and was maintained as a
nontidal wetland. This option
would preclude its use by anad-
romous fish (NMFS, 1980), but
would at the same time not
induce salinity intrusion.
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OTHER HABITAT NEEDS    I

2. Dredged materials should also OTHER HABITAT _Riparian Woodlands, or
be used to reinfome or mplen- Forests
ish eroding channel rule islands N EEDS
or berms, or be placed in Trees and bankside vegetation
between berms and set-back occur on unleveed banks, e.g.
levees, thus extending existing Channel Islands Howard Landing on Grand [s]and,
areas of rule marsh or creating and throughout the southern Delta
slightly higher elevations for Channel islands encompass a variety on Old River; on wooded islands,
riparian growth, of habitat types, including riparian e.g. Snodgrass Slough and Five

woodland, shrub-brush, dredge spoils,Finger Island; and on channel
If quantities of material are and grassland. Major threats to these islands with upland wooded areas,
limited, this becomes a more islands are boat wakes that erode the e.g. Lost Lake Tule Island. A few
desirable option. As in the first banks and destroy riparian vegetation,significant stands of riparian
case, containment of spoils and boater-recreational use that disturbswoodlands are found on the
would be necessary during the wildlife, tramples vegetation, and periphery of the Delta.
period of settlement and con- weakens levees through boat tie-ups and The most significant attribute of
solidation. This would require foot traffic, this habitat is its structural (vegeta-
construction of interim or tional) diversity. Most of the pro-
"training" dikes, blems discussed in conjunction with

Guidelines for Protection and levees apply to protection arid
3. if carefully controlled, sandy Enhancement enhancement of riparian vegetation

dredge spoils should be used to on channel banks. It appears unlike-
duplicate and maintain "dune" 1. Boat speed limits should be ly that levee construction and
habitat in selected sites, established and enforced in maintenance which has flood con-

areas with significant concen- trol as its principal objective will
Upland (dry land) disposal of trations of channel islands, ever permit the rich diversity --
hydraulic spoils throughout the (e.g., Snodgrass Slough near trees, shrubs, vines, and ground
Delta has created patches of Delta Meadows, portions of Old herbs -- which characterizes true
sandy habitat. The western tip River, Middle River, White riparian habitat.
of Grand Island is covered with Slough, Potato Slough, and
recent sandy spoils, as is others).
another disposal site near Rio Guideli,es for Restoration
Vista. Presumably these sandy 2. The most valuable channel
areas resemble the old alluvial islands should be secured, 1. Restoration of areas of riparian
sands of dune cieposits of the through easements, purchase, forest should be encouraged
primordial Delta, a specialized or other arrangements, using through dedication of land
habitat type for a number of public funds to protect these which can be subjected to occa-
unique animals and plants important wildlife areas, sional seasonal flooding,
(e.g., Antioch Dunes). simulating the conditions of the

Certain islands with exceptional early overflow lands of the
Introduction of endangered and attributes and sensitiyities, Delta, but high enough to permit
candidate threatened species, such as Lost Lake Tule Island, natural drainage.
such as the Sacramento anthi- and, where appropriate, newly
cid beetle, could be done on an created island marshes, could Such areas still occur in mineral
experimental basis under the be designated as DFG ecolo- soils on the periphery of the
auspices of the FWS and DFG. gical reserves, with "off-limits" Delta or on some of the higher,
In addition to the beetle, endan- or "limited use" areas. There larger islands in the central
gered species that might" should be minimal human dis- Delta. Once established,
benefit from such a program are turbance, and encouragement riparian tree species would
the Centre Costa wallflower, the of wildlife use of the area. This create the microclimate suit-
Antioch Dunes evening prim. could be accomplished by able for natural invasion of
rose, and Lange’s metalmark limiting or discouraging recrea- other plants. Restoration should
butterfly (and its food plant, the tional use through posting and, be monitored to ensure natural-
Antioch buckwheat), if possible, patroling the areas, ization of introduced native

species and to discourage
exotics (See Appendix D).
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I HABITAT PROTECTION AND RESTORATION

I
2. Construction of set-back levees eastern ends of the sloughs lie in alluvial4. The isolated nature of the

should be encouraged as a (mineral) soils (DAPC, 1976a), that sloughs is integral to their

I means of creating potential have the potential for supporting well- biological value and should
sites for dparian woodland, developed riparian woodland. Peat soils be preserved.

in the central Delta and at the western
Where new set-back levees are ends of the dead-end sloughs do not This condition should beI constructed, the abandoned have the structural strength to support considered in future operation
"front levee" becomes a herin, the root systems of large trees, as do of the proposed Peripheral
This berm and the area between mineral soils found on levees and the Canal, which, as currently

i it and the new levee provide Delta margins, planned, would interconnect the
ideal conditions for develop- sloughs and discharge fresh-
ment of riparian trees, which water flows into them. Con-
can be allowed to grow with- Guidelines for Protection trolled inflow should be de-

I out risk to levee stability. Eleva- and Restoration signed to increase summer
tions can be manipulated to dissolved oxygen levels, but
encourage riparian vegetation 1. Wildlife habitat values should maintain low current velocity.
or marsh, or both in adjacent, be maximized and the important ,I locations, interactions between habitat

types recognized by managing
these complexes as ecological

Habitat Complexes units.
I

Areas of unusual wildlife and habitat 2. Through easements, use
diversity in the Delta include the Delta agreements, or long-term con-

I Meadows/Snodgrass Slough/Lost tracts, lands between the
Slough complex; the Stone Lakes; and sloughs should be secured or
the three major dead-end sloughs protected so that a manage-
(Beaver, Hog, and Sycamore) in the ment plan for sandhill cranes

i eastern Delta. Of the three complexes,, and waterfowl can be for-
the dead-end sloughs (Beaver, Hog, and mulated and implemented. Con-
Sycamore) and the lands lying between trol of cropping and flooding of

i offer the greatest potential for overall the fields to maximize habitat
habitat improvement and enhancement value for the cranes are key
of some unique values, management tools.

The sloughs are "backwater" areas,

I and their quiet waters are undisturbed 3. Lands at the eastern ends
by high velocity through-flow, or heavy of the sloughs should be
boater use. As a consequence, bank secured where possible, and
erosion is less of a problem there than in seasonal marshland estab-

I other parts of the Delta. The protected lished or expanded.
nature of the sloughs makes them
unique fish habitat, important to the Where there are suitable alluvial

i survival of native fish species. In addi- soils on the slough banks, a
tion to the aquatic values of these riparian planting program
sloughs, flooded and dry agricultural should be initiated to eventually
lands and marshy areas adjacent to the develop into an oak woodland.

I sloughs are important as sandhill crane Woodland along Blossom
wintering habitat. Slough (between Hog and

Although existing bank vegetation is Sycamore Slough) and at the
minimal on Hog and Sycamore Sloughs, eastern end of the management

I and confined to a narrow band imme- area would buffer the area from
diately adjacent to Beaver Slough, the urban uses and I-5.
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f ~11 To identify and assess the potential
S~er~ados or

O

impact of the future land and water uses

I the
of

in the Delta upon fish and wildlife, two                                  contrasting (that

Future .,~n~os~, predictions
of future actions and events) are pre-

| Delta Wildlife seated in Chapter5:

Habitat . ~v~,o~o, ,~ro,~,,o~
Scenario depicts habitat conditions

I that could result if existing resource
uses and conflicts, as indicated by
some apparent trends, continue in
the future, fulfilling local general

I plans and government programs
(Figure 15).
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SCENARIOS FOR THE FUTURE

¯ The Fish and W17dlife Habitat sources will continue to occur if no new dependent in part on one’s point of
Enhancement Scenario is based management actions are taken. In con- view. For example, the Peripheral Canal
upon optimum maintenance of ex- trust, the Enhancement Scenario sug- is presented as a possible project in both
isting Delta fish and wildlife gests how this overall plan, if fully im- scenarios. Emphasis is placed on either
habitat,the restoration of other plemented, could substantially improveits "conservation" features or its
areas which at one time supported wildlife conditions in the Delta. "development" (and growth inducing)
habitat,and the creation of new The exercise also encourages two features, according to the objectives of
habitat. This scenario, too, depicts kinds of assessment of the future: a each scenario.
future habitat conditions, envision-quantitative one, in which actual
ing an "ideal" future with respect acreages of wetland and related habitats
to fish and wildlife resources (Plateswhich are lost or gained can be cal-
B 1 ;8). culated; and a qualitative one, in which

projected cumulative development can
Scenarios of this nature can be serve as a basis for evaluating on a case-

misleading in their one-sided presenta-by-case basis incremental actions and
tions and arbitrary assumptions. Both their impacts, and the probable effec-
scenarios require that certain assump- tiveness of habitat protection and DEVELOPMENT
tions be made: restoration. PROJECTIONThe two scenarios depict future
1. the continued operation ofihe CVPwildlife habitat conditions in somewhat SCENARIO

and SWP at projected levels of different mapped forms. The Enhance-
export; ment Scenario maps the distribution of

fish and wildlife habitats as extensions .A major function of the Develop-2. the proposed Peripheral Canal of existing habitat (Plate A1-8), in- ment Projection Scenario is to predict(both scenarios can be developed
with or without the Canal)

dicating where levees might be restored the consequences of authorized or pro-
with vegetation as a continuation of bable projects and authorized urban ex-

3. the continued need for levee existing vegetation. Significant natural pansions shown on city and county
maintenance that affords adequate resource areas are also shown, on the general plan maps (as of late 1979). The
flood protection; assumption that they would be subject second function is to review uses that are

to permanent protection under this or could be permitted by present zoning,4. dredging of deep water channels scenario (Plates B I through 8). Chapterparticularly as they may adversely affectwith designated areas for deposition7 fists these areas, fish and wildlife habitat in the Delta.of spoils; The Development Projection Some pressures which might alter local
5. continued urban expansion aroundScenario assumes that habitat would be plans and zoning are also noted.

the periphery of the Delta; and reduced in extent from its present distri- The major use categories, below,
bution (Figure 15). Certainly habitats correspond closely to those discussed in6. possible new local water diversions would not be expanded. The map for Chapter 2, in the present Delta. Infrom the Delta, such as near north this scenario shows at a generalized scaleaddition to predicting these continuingStockton, or via the North Bay the variety of potential threats (i.e., uses, the scenario makes some projec-Aqueduct in Solano County. hum.an uses and developments) which tions reg.arding the conservation of
could displace or degrade fish and wild-resources, which will influence the Delta

In reality, the ultimate future will be fife habitats in the Delta. regardless of whether this Habitat Plansome mix of the many possibilities In addition to predicting actions is implemented.within each scenario grouping. The exer-which may displace habitat directly incise does accomplish two important the future, it is necessary to considerfunctions: predictable uses of land and
other activities, such as recreation, Urban and Populationother resources can be assessed now which indirectly affect the quality of Growth Projections(even though many potential devel- habitat or the viability of wildlife popu-opments cannot be mapped); and the lations. This form of habitat change is The Development Projectionlong-range goal of this Habitat Plan difficult to assess or depict as part of a Scenario assumes that as urban areas(viz., to protect habitat and expand it

where possible through restoration) canfuture picture and almost impossible to grow, there is inevitable displacement,

be portrayed as if all the necessary fundsattribute to any single activity. For this or conversion, of areas of fish and
were available and all implementing reason, certain uses and activities in thewildlife habitat. This is the primary im-

two scenarios are viewed as generally pact of growth even though not all ofdecisions had been made. In other "good" or "bad" for habitat. These the habitat lost is of equal value.words, the Development Projection distinctions are somewhat arbitrary,Scenario suggests how land and re-
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TABLE 5                                Population Growth Projections

County         1980            1985            2000            2010

Contra Costa    652,800        698,000        829,300        991,100

Sacramento        749,700          853,900       1,015,600       1,104,400

San Joaquin      330,200         349,700        426,800        478,800

Solano            215,900         269,300         385,400        472,000

I Yolo                  111,500          119,400          133,500          148,900

I Source: California Department of Finance

I Projections of population growth in zoning does not permit much outward generally east of I-5. There is already
the counties which comprise the Delta expansion, housing on former agricultural lands to
have been made using the Department In 1979, Sacramento (City) approvedthe west of I-5. City and County plans

I of Finance E-150 "A" analysis (i.e., a large subdivision which reached down have set Bear Creek as the northern
birthrate of 2.1; immigration rate of into the Delta to Freeport on the urban limit line for the year 2000 (Figure
150,000/year). The E-150 rates were Sacramento River, completing urbaniza-15). However, growth pressure is conti-
adjusted for most counties in early tion to the city’s southern limits, nuing in this area. It is possible that

I 1980 (Table,5). Sacramento County has maintained its Stockton will grow northward to meet
The Delta urban growth pattern andagricultural zoning from that point, but,Lodi reaching southward.

potential is reviewed in clockwise with the completion of I-5, growth Lodi has already begun expanding

i fashion: pressure can be expected to push the into its western farmlands and vine-
Sacramento County is the fastest- suburbs toward the Stone Lake sewage yards, a trend that could be hastened by

growing urban complex in the Delta plant buffer area and the Delta south expansion into the lands between the
area. Growth into the Delta has been county in general, two cities. In October, 1979, the voters

i reasonably well-controlled to date, San Joaquin County. The comple- of Stockton voted to restrict this
attributable in part to public acquisitiontion oi~ I-5,~ with an offramp adjacent topossibility by endorsing the urban limit
of the Beach/Stone Lakes Basin Recrea-the unincorporated town of Thornton, and requiring any future changes to the
tion and Wildlife Preserve (see Chapterwill increase growth pressure in this oncegrowth area to be ratified by public

I 7). The Preserve will serve as a buffer overlooked area of San Joaquin County.vote. Opinion has been expressed,
area for the regional sewage facility, Under almost all options now being however, that this action may cause
leaving several hundred acres of Delta studied, the COE intends to provide Stockton growth to be displaced to the

i land in open space. 100-year (or more) flood protection to Lodi area.
The opening of the final link of this area, a condition that may also Contra Costa County. Discovery

Interstate 5 between Stockton and stimulate development pressure. The Bay is a water-oriented residential com-
Sacramento in October, 1979, has proximity of this area to important wild-munity near the San Joaquin County

I created an entirely new set of growth life habitat along the Mokelumne River line. Development is made up primarily
pressures on the towns of Franklin (on and Beaver Slough creates concerns forof single-family homes and some mul-
the edge of the Delta planning area), these areas in the future, tiple-family residential development
Walnut Grove, and Thornton (in San Stockton has been growing at an around artificial lagoons and water

I Joaquin County). None of these areas accelerated rate, second only to channels. The community will also have
have community plans establishing Sacramento. Its suburbs reach into oncesome commercial development in its
development criteria, although present excellent farmlands north Of the city andcenter and at its southerly edge along
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SCENARIOS FOR THE FUTURE I

Highway 4. The community could well Industrial Development Sacramento River Deep Water Ship
grow beyond a population of approx- Channel, by their level topography,
imately 12,000 persons, especially since The eastern portion of Contra Costa by adjacent waterfront industrial use
its growth area was recently increased County has long been an industrial com- designation of this plan, by the trans-
by the County. plex and is not expected to expand portation infrastructure which has

The Oakley-Brentwood area is beyond its present boundaries. How- been specified to support these
somewhat periphe~:al to the central ever, two important habitat sites within designated industrial areas, and by
Delta. Moderate growth is expected to the complex -the Antioch Marsh and the fact that the Bay region inventory
continue in the general area between the Antioch Sand Dunes, in which live of undeveloped land next to the Deep
these communities. The growth, pri- three endangered species (see Chapter7)- Water Channel is dwindling."
.marily residential, is being channeled could be lost or damaged by industrial (Solano County, 1979).
into the area served at present, or infilling of this area. Big Break, another
capable of being served, by sewer and significant resource area, could also be In July, 1979, the State Energy Com-
water facilities. At the western entranceaffected, mission endorsed the location, of a PG&E
to the Delta, near Bethel Island and From the Suisun Bay, along the coal-t-wed power plant in the Montezuma
Hotchkiss Tract, development will con-Sacramento River, past the MontezumaHills upstream from Suisun Marsh. No
tinue until the urban complex is filled inHills, and up the deep water channel in-other proposals are now pending.
entirely. In the Pittsburg-Antioch area, to Yolo County, is one of the last places The Sacramento-Yolo Port District
substantial urban growth will continue, in California where undeveloped land has long been interested in the indus-
Much of this growth, including indus- flanks deep water. The potential exists tdalization of its corridor and has had
trial, commercial, and residential, will for industrialization of this relatively long-standing plans to develop industry
consist of infilling of areas previously quiet side of the Delta, indicated by along the Sacramento Deep Water
passed over, so it represents efficient growth interests in Solano County, by ’Channel in Yolo County (Shore, 1974).
growth which can readily be serviced, the Sacramento-Yolo Port District, andThe Port Commission owns a strip of

There are important habitat re- by the possiblility of federal deepening land approximately 500 feet wide and 20
sources within this area. The edges of of the Sacramento Deep Water Channel.miles long on the west side of the Chan-
Big Break (see Chapter 7) are industrial- The Collinsville-Montezuma Hills nel. It was originally acquired for spoils
ly zoned. New development in this vici- Plan (1979), which includes 29,640 acresdisposal. The present Yolo County zon-
nity could alter habitat quantity and of industrial land, proposes land alloca-ing is agricultural, except near the Port
quality, tions in this area for water-dependent itself.

Solaria County. Solano County is industrial (7,440 acres) and water- The Port District has noted the
¯ favoring future industrialization of a dependent industrial reserve (2,690 special attributes of industrial potential
portion of the Montezuma Hills betweenacres). These uses would replace presentalong the lower reaches of the ship chan-
Suisun Marsh and Rio Vista. The Finallow-intensity agriculture. The proposed nel in Yolo County and has urged the
EIR for the Collinsville General Plan area is directly opposite the convergencedesignation of an area immediately to
(1979) estimated that future industrial of the Sacramento and San Joaquin the east of the ship channel in the lower
development could increase County Rivers, typical location of the Delta end of Yolo County for future industrial
population by 6,000 to 9,000 persons, nutrient "entrapment" zone (see use (Shore, 1976). County and regional
Growth in Rio Vista from such in- Chapter 2). Potential spills and waste plans do not support this designation.
dustdal development has not been discharge could cause substantial, ad- The proposed deepening of the
estimated. ~ verse impacts on the fisheries associatedSacramento Deep Water Channel is

¥olo County. With one of the best with this zone, and perhaps on Sulsun closely related to future industrial uses
implemented Williamson Act programsMarsh and San Pablo-San Francisco on shore. The project would increase the
in California, this County is likely to re-Bay downstream, channel to 35 feet from its present
main an agricultural area well into the Industrialization is likely to occur in ’30-foot depth, with widening in some
future. The East Yolo County area (in-this area both with and without the pro-areas to improve navigability for large
cluding West Sacramento) was address-posed deepening of the navigation chan-vessels. A turning basin has been pro-
ed by a community plan adopted in nel (COE, 1979c). Potential growth posed for a site on the west side of the
1976. Its modest contiguous growth areapressures were noted in the Solano channel in Yolo County to permit in-
presents a reasonable expansion with County Area Plan, spedfically related todustdal development at this location but
minor effect on wildlife habitat. Even wetlands, but pertinent to other lands inhas been dropped as unjustified at this
this area does not appear to be growingthat areaas well: time. If the need develops, the Corps of
rapidly. Engineers believes the basin should be

"Increasing pressures to develop located in Cache Slough near the mouth
these wetlands for industrial uses mayof the man-made channel (COE, 1979c).
be created by their proximity to the
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I DEVELOPM ENT PROJ ECTION

I
The identification of these two       would lengthen the longitudinal mixing    ship. In the Central Delta there is grow-

i general locations for industrial develop-zone of saline and fresh water, causing ing concern about the future of farming,
merit suggests that a potential for "stripslight increases in dry season and dry exacerbated by the constant threat of
industrialization" exists along the Chan-year salinities in Suisun Bay. Secondly, salinity intrusion and levee failure.
nel. Such development would not occurdredging itself typically causes damage Both absentee ownership and these fears

I in the near future, but as industrial- to benthic (bottom dwelling) organisms,may contribute to a reduced level of soil
zoned lands are used, the eventual effect.which require up to 2 years to recol- husbandry and investments for the
would be pressure for conversion of onize. Short-term local turbiditY would future.
agricultural and natural lands to in- exceed already high background levels. In the Development Projection

I dustrial uses. The Corps of Engineers Deposition of spoils can be con- Scenario, no specific prediction can be
further recognizes industrial growth sidered either adverse or, conversely, made of areas or their distribution
potentials along the Channd (COE, beneficial. Disposal and storage of where farming will become marginal to

i 1979c): hydraulic suction dredge spoils is dif- the point of conversion to other uses.
ficult due to to the fluid nature of the However, if 100-year flood protection is

¯ "The 35-foot Channel would in- material. The drying time for spoils is provided to some islands, the direction
duce a small increase in industrial one to two years, during which the may well be toward urban development
development in the Sacramento areamaterial is confined by levees (COE, rather than continued farming, with new
and a moderate increase in the 1979b). Disposing of the amount anti- "Discovery Bays" in the future.
Collinsville-Montezuma Hills area."cipated will require 3,500 acres of land,

much of which has been used for dis-

I ¯ "Secondary adverse environmentalposal in the past but most of which nowAgriculture-Related Industry
impact on water quality, air quality,is being farmed. Losses of some natural
wildlife habitat, land use, and areas may also occur, although mitiga- No trend toward the development of
esthetics could occur due to in- tion measures call for the creation of canneries and other agriculture-related
dustdalization induced by Channelnew marshes from spoils (See Enhance- industry is now apparent, but it con-
deepening." ment Scenario below, and Chapter 4). tinues to be a possibility in the Delta

Dredging for both the Sacramento and fringes where roads and railroads pro-

I The potential for a future Delta withStockton Deep Water Channels was vide access. A 1976 report by Sacramen-
clusters and strips of industrial develop-authorized by Congress in 1965. Majorto County on cannery siting noted sev-
merit along its western and northern environmental problems have been eral problems and potentials. The siting
reaches cannot be ignored, and with it analyzed and resolved for both projectsof a plant near an area of important

i will come inevitable impacts of varying in coordination with the State of wildlife value "could reduce the adjoin-
degree on the Sacramento River fish- California, and both projects are ing area’s use for nesting, resting,
cries, Snisun Marsh, and the San Pablo-economically feasible (COE, 1980a). and/or feeding by wildlife sensitive to

i San Francisco Bay. ’ human activity." The County report
notes: "the likelihood of adverse impact

Agriculture depends primarily on the size of the
wildlife area in relation to the size of theDredgin9 and Although urban and recreational industrial facility and the distance be-

I uses will increase, the Delta, about 90%tween the plant and that area." EachSpoils Disposal

Water-related industrial uses and of which is zoned for farming and 75 o7ouse would be buffered in some fashion,
navigation improvements presuppose cultivated, will continue to be an agricul-and the potential for enhancing habitats

I the need.for dredging and disposal of tural region (DAPC, 1976a; DWR, with ponds of treated wastewater would
spoils. The proposed Sacramento Deep̄  1978). Farmlands do provide wildlife be considered. In spite of possible miti-
Water Channel improvement would values (see Chapter 1,4, and 6) if naturalgation, this scenario takes a negative
produce about 30 million cubic yards ofvegetation is retained to provide habitatview of such development.

I while the Stockton Channel diversity wherever possible and fields arespoil, pro-
ject would result in 12.2 million cubic managed for winter habitat. These values
yards. The question of dredging and are rarely considered. Recreational Uses

i spoils disposal has both adverse and Farmers nearing retirement are oftenand Facilities
beneficial implications for the future of eager to give up at least some of their
Delta habitats to be considered under land for a marina and/or trailer park. The Delta Master Recreation Plan
bothscenarios. The tradition of family farms passed (1976) predicts that "visitor days" in the

I The principal negative effects are down through the generations has beenDelta will increase substantially by the
associated with channel depth and diminished by the burden of inheritanceyear 2000. The recent completion of I-5
dredging itself. Increasing channel depthtaxes and by increasing absentee owner-will greatly increase the Delta recrea-
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SCENARIOS FOR THE FUTURE

,!
the large populations of recreationists in "
nearby urban centers may seek a closer " ~. ’
playground than Tahoe or the Coast.
Recreational use of the Delta can only ¯
increase.

Although permits are not easily
secured, marina developments will con- ¯
tinue to be eagerly sought in coming |years. The present trend toward expan-
sion of existing facilities is apparently
due to greater ease in securing govern- ¯
mental approval. Mobile home and
trailer parks at these sites will grow, and
many have the potential of becoming the
size of small towns. ¯

Piers and docks continue to prolifer-
ate. The condition of wall-to-wall boat
storage which Bethel Island now pre- ¯
sents, to the detriment of other uses and |visual quality, provides an insight into
the meaning of "cumulative impacts."
In 1979, the Corps of Engineers issued a ¯
general permit for piers in waters sur-
rounding Bethel Island. The Delta 1980, flooding of two islands observed reviewed in a separate section (Chapter
Master Recreation Plan (1976) noted: that heavy brush overgrowing levees 5, below). A related project of concern

prevented detection and control of is the proposed San Luis Drain, which ¯"Recreationaluseof the Delta’s
waterways is essentially unplanned rodent damage. This view, reinforced bywould possibly discharge treated agricul-
and unregulated." regulation, leaves little room for the rural drainage water into the Carquinez

redeeming values of vegetation. Strait near Martinez. The addition of ¯Conflicts will continue to increase, as A recent State-sponsored report more saline water to this critical area haswill adverse impacts, commented on this trend: raised concerns. Other options haveThe Army Engineers’ Delta Levee
Investigation interim report (COE, "In spite of studies and new rules, been considered.
1979b) proposed a number of new recre- the Delta levees are barer now than Near the northern edge of the Delta,

ation sites (See Figure 15). Designating they were ten or even five years the proposed North Bay Aqueduct, a

specific use areas may help to control ago" (DEAC, 1977)~ long-planned segment of the SWP,
visitation, which may in turn reduce Even though there are apparent would divert water from Lindsey or

¯trespass on private land and the miscel-changes in regulatory and planning at- Cache Slough. The project is expected to
¯laneous adverse effects of dispersed un-titudes, the Development Projection be in operation by the mid-1980’s with a

controlled use. Scenario takes the view that levees, contracted delivery obligation of 67,600

The Development Projection Sce- under present maintenance practices, acre-feet. The populations of Solano
1nario takes a pessimistic view and as- will continue to lose riparian and fringeand Napa Counties which it would serve

sumes that in spite of the obvious amen-marsh vegetation rather than make anyare outside the Delta.

ities, increased recreational facilities willnet gain. This anticipated loss is difficult With or without the Peripheral

induce further damage to habitats ratherto quantify or to depict on a map, how-Canal, the SWP and CVP will continue
1than mitigate existing problems, ever, and must be left to the imagination,to increase their exportation of Delta

water. Since 1969, the amount of export
has about doubled, and it will be dou-

Continuation of Current Levee Water Project Construction bled again in the next 20-25 years
Maintenance Practices tOEAC, 1977). Already the damage to

The controversial Peripheral Canal isthe fishery from the pumping for these
The unqualified view of levee vegeta-the major outstanding, unsettled issuetwo projects is immense and will in-

tion as being a nuisance and flood (July, 1980) of the Delta’s future. Its crease in the future unless mitigation is ¯
hazard risk will no doubt continue to complexity and mixture of adverse and provided (See Chapter 2). The Develop- I
prevail. Media reports on the January, beneficial impacts requires that it be ment Projection Scenario assumes that
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I HABITAT EN HANCEM ENT

!
!

predictions of water exportation will be that most existing wetlands will be pro-    California, 1979) regarding wetland
fulfilled, with adverse impacts, tected from major physical developmentsrestoration.I in the future, although deliberate or The inventory of Delta resources (see

accidental vegetation removal by privateChapters 1 and 6) reveals that the three
Mineral Extraction, landowners or users will continue. The Delta habitat types which are most

i Commercial Harvesting, unleveed tidal channel islands fall into aseriously reduced from their former ex-
and Mining somewhat protected category in this re- tent are: riparian vegetation along and

gard, while those islands with upland ele-on the levees, riparian forests, and
By the year 2000, the Delta’s gas vations above higher high water or lyingmarshes. Channel islands, which are

I fields are expected to be largely de- behind levees receive little protection, often complexes of riparian vegetation
pleted, although import of gas for The Doctrine of the Public Trust (seeand emergent marsh vegetation, have
subterranean storage will continue. Oil Chapter 3) will also continue to be usedalso been recognized as one of the most
production does not appear to be a to control developments of tidal islandsimportant and threatened habitatI future use of high impact. The other and in waterways. Its enforcement is resources remaining in the Delta. The
uses listed in Chapter 2 are not subject jeopardized, however by poor under- Habitat Enhancement Scenario suggests
to any apparent trend, so do not enter standing of its importance and appli- that preservation of these habitats or

I into the Development Projection cations, habitat complexes should receive highest
Scenario. Under both Scenarios, agriculture priority in the Delta of the future. Plates

will continue to be conserved as the BI through 8 depict these enhanced or
primary land use, although it is restored habitat areas as they might ap-

¯ Aquaculture Potential threatened by an array of problems (seepear in the future Delta
Chapters 2 and 4).

The state-of-the-art in aquaculture
(raising of fish and shellfish under con- Significant Natural

I trolled aquatic conditions) has not Resource Areas
reached the point of secure investment.

However,farming ceasesPr°greSSon someiS evident,Delta andislandsWhenFISH          A N D "SignificantA total OfNatural66 siteSResourceWere identifiedAreas,, inaS

¯ this form of ranching by the private sec-WILDLIFE the Delta Action Plan (DAPC, 1976a).
toy may become a viable alternative. HABITAT These were largely repeated in the Delta

Aquaculture can be a beneficial use Environmental Atlas, although some of
¯ in terms of its compatibility with fish E N H A N C E M E N T the specific resource sites were combined

and wildlife habitat, especially when theSGENARIO into habitat complexes (COE, 1979a).
creation of new wetlands is involved. The present Plan adds several sites to the
But the facilities for this activity can dis- This Habitat Enhancement Scenario inventory. These are areas having"im-

i place resident species if existing habitatenvisions a Delta in which there is portant open space, ecological, scienti-
is used, and it is unlikely that conversionpreservation into the future of signifi- ’ fic, educational, or wildlife values"
of existing seasonal or permanent wet- cant resources and the restoration/crea-(DAPC, 1976a). The definitions include

i lands to aquaculture use would be ap- tion of habitat areas which have been the undeveloped and unleveed channel
proved. No assumptions can be made atseverely depleted (Plates BI through 8). islands, all of which would be preserved
this time that would permit including Several documents provide a policy basisin their entirety in a scenario which calls
this water use in a future scenario, and reinforcement for the design and for enhancing wildlife habitat. These

I objectives of this scenario: the "naturalresource areas are described in Chapter 7.

Resource area" designations in the Delta Water-
ways Use Program of the Delta Master

Conservation Conditions Recreation Plan (DMRP, 1976); the Riparian Vegetation
I Even under the conditions of the     "Significant Natural Resource Areas"On Levees

Development Projection Scenario, some designated in the Delta Action Plan
resource programs and areas which now ~ (DAPC, 1976a) and in the Delta En- The Habitat Enhancement Scenario

i exist will continue to be preserved. For vironmental Atlas (COE, 1979a); the envisions a condition of sufficient funds
example, the qualified effectiveness of concept of "multiple purpose levees" to undertake extensive restoration of
the Corps of Engineers’ Section 10/404established in Bulletin No. 192 by the vegetation and habitat on Delta levees.
Permit Program, reinforced by the Re- Department of Water Resources (DWR, Under this scenario, a substantial
sources Agency Wetland Policy (Chap- 1975) and in the Delta Levee Investiga- growth of riparian vegetation could be
ter 3) and the Delta Master Recreation tion (COE, 1979b); and the Senate established within a relatively short
Plan (see Chapters 1 and 3), indicates Concurrent Resolution 28 (State of period on the 15% (or about 165 miles)
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definitions of present and past wetlands.
The Enhancement Scenario shows t

some areas which are potentially restor-|able as marshes, through two processes:
purchase and restoration to wetland
condition of small subsided isl.ands []
where continued agricultural use is no
longer economically feasible and cata-
strophic flooding is an increasing haz-
ard (Figure 6); and creation of "spoils" []
marshes, as mitigation for losses from
dredging the Stockton and Sacramento
Deep Water Channels, and additional

of the Delta levee system which are within the next 20 years. The future enhancement wetland areas. This has |"project levees." These levees were builtDelta could probably see up to 875 milesbeen authorized by Congress (Sec. 150,
with federal funds and are maintained (about 80% of the levee system) havingWater Resources Development Act of
by local districts according to strictstan-at least moderate amounts of vegetation.1976. PL 94-587). In this light, the chan-1
dards published by the Army EngineersEven this improvement is far from ideal,nel dredging takes on attributes of "en-
(see Chapter 4). Most of these levees It would generally provide a minimal hancement," as well as "development."
have a substantial cross section, in con-strip of habitat, given the nearly univer-(Enhancement, in strict federal terms,
trast to most private levees, enabling sal farming practice of removing all must go beyond mitigating losses).
them to support ample vegetation and growth to the toe of the levee and the California State Senate Concurrent
still meet engineering requirements. It istypical clearing of important brush Resolution 28, passed in 1979 (see
proposed that changes could be made tovegetation, used by wildlife for cover Chapter 3) directed that State and fed- I
the Corps of Engineers’ levee mainte- (se.e Chapter 4). eral agencies should strive to increase the
nance standards to discourage vege- wetlands in California by 50°7o. A goal
ration removal and incorporate revegeta- of the Resources Agency, then, should
tion and selective vegetation manage- Riparian Woodland be to add 6,000 acres of new marsh to []
ment (see Chapter 4). the Delta by the year 2000. Some of

When the COE/DWR Delta Levee Riparian wildlife habitat will not be these potential wetlands are depicted in
Investigation is completed in 1981, the adequate in the Delta until greater depththe Enhancement Scenario maps.
agencies are expected to initiate a joint is added to what has become a thin and ¯
program of levee rehabilitation. AI- sparse habitat corridor. Remnants of the
though many decisions are yet to be formerly extensive riparian forests do Restoration of
made, it can now be estimated that 209exist in the Delta. Throughout the DeltaDead-end Sloughs
to 508 miles of the privately-owned andand Central Valley, much of this re- []
COE direct agreement levees (85% of source has been diminished by agricul- One of the highest candidates for
the total system, or about 935 miles) rural cleating. An "enhanced Delta" public investments in a habitat restora-
would be rebuilt according to "multiple-would require protection of remaining tion program are the several dead-end []
purpose standards." This includes the stands and the reestablishment of severalsloughs in the Delta. Their importance
requirement that they support native orforest sites on public lands, perhaps start-as wildlife habitat, or potential habitat,
other allowable riparian vegetation ing with those already in State owner- is described in Chapters 2, 4, and 6.
(DWR, 1975). ship, such as at Clifton Court Forebay. Some of these sloughs (e.g. Beaver 1

With these two arrangements, up toNew forest sites are not depicted on theSlough) are already at least partially
650 miles out of I, 100-plus miles of Enhancement maps. vegetated and would be preserved as
Delta levees could have at least limited "Significant Natural Resource Areas."
vegetation. Of the remaining 450 miles Others, such as Hog and Sycamore ¯
of private levees, perhaps half have Mai~h Sloughs off the Mokelumne River South
some vegetation; those levees which are Fork, have been severely stripped. In
not highly threatened by floodwaters Even though the Delta is often pop- that area, the proximity of the sloughs 1
have generally suffered less stripping ularly referred to as a "swamp" or to each other suggests that the levees and|and would probably not be part of a "marsh," there is surprisingly little pris-at least some of the lands between could
federal-State investment program, tine or modified marshland in the re- be acquired for a restoration program.

The Enhancement Scenario mapsgion. Numerous estimates have been Such an area could become a Depart- ¯
show virtually all Delta levees as being made of the virtual decimation of tidal ment of Fish and Game administered
revegetated to at least a limited degree and nontidal marshes, depending on ecological reserve (see also Chapter 4).
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RELATIONSHIP OF PERIPHERAL CANAL

Creation of Tidal Marsh ¯ enhancement of quality aspects of RELATIONSHIP OF(Channel) Islands water, land, and air by control of
pollution or prevention of erosion A PERIPHERAL

Many of the Delta’s "tule islands" and restoration of eroded areas; andCANAL TO THE
are threatened by erosion or conversion
into boating and recreational facilities. ¯ avoiding irreversible commitment ofFUTURE DELTA
Restoration and expansion of some of resources to future use.

the more vulnerable tule islands’,
through the careful placement of dredg-. Included in the Plan proposal ~ould Both of the scenarios must assume,
ing spoils, would create some highly be these specific actions: yet neither can take for granted, the
productive and valuable habitats (see development of the Peripheral Canal.
Chapter 4).

¯ - 1. permanent acquisition in public The Canal Plan and its many alter-
ownership of approximately 370 natives contain elements of boih devel-
acres in five different locations opment and enhancement far too com-

Variation on the within the Delta (Trapper Slough, plex for more than a brief summary.
Enhancement Theme Rhode Island, two islands near

Widdows Island, White Slough
An "Environmental Quality Plan" Marsh, and the tip of Jersey Island).Project Description

(EQ Plan) has been presented for pur-
poses of alternative analysis by the 2. acquisition of environmental ease- Since 1959, with the passage of the
Corps of Engineers in the interim report ments on approximately 830 acres,Burn Porter Act authorizing the State
on the Delta Levees Investigation (COE, and establishment of a plan for Water Project, a "Delta Water Transfer
1979b). The EQ Plan has both negative public use protection of these lands Facility" has been advocated and
and positive aspects. The possibility that (unnamed islands in Connection debated. The facility w.as actually in-
much of the Delta would come under Slough, Blossom Slough, unnamed cluded in the original enactment of
100- and 333-year flood protection !ake on Webb Tract, and Oak 1959, but because of its controversy and
might stimulate development pressure. Island); the multitude of associated problems,
On the other hand, the balance of the the State has sought separate legislation.
EQ Plan alternative includes important3. modification of construction This 42-mile channel would receive
environmental components: methods in areas identified as hav- Sacramento River water just below the

ing high environmental values for town of Hood (20 miles south of the
"The goal of Environmental Quali- fish, wildlife, and recreation, and City of Sacramento) and skirt the east-
ty (EQ) Plan is the management, containing significant riparian or ern Delta to discharge into Clifton
conservation, preservation, crea- wetland vegetation. For example, Court Forebay. The Canal is expected to
tion, restoration or improvement of the levee set-back method of con- include a right-of-way encompassing
natural and cultural resources and struction (Figure 10) would be used about 6,573 acres. It would have an
ecological systems in the area under in areas of high environmental valueaverage center depth of about 30 feet
study... The plan formulated to along Snodgrass Slough and the and an average water surface width of
maximize Environmental Quality Mokelumne River. about 500 feet, requiring right-of-way.
was not constrained by monetary widths varying from 800 to 1,000 feet.
requirements and (it) endeavors to 4. levee maintenance modifications forThe earthen canal would be a combined
maximize net positive benefits." maximum retention of habitat (see system of 3:1 and 8:1 slopes (DWR,
(editorial emphasis) Chapter 4). 1977). Twelve outlet gates along the

length of the Canal would release fresh
Specific objectives of the EQ Plan The EQ Plan closely approximates water into the eastern slough, intercon-

include: the enhancement recommendations of necting also the dead-end sloughs
this Habitat Plan and contains many of(Figure 16). Eight major recreation sites

¯ management, protection, enhance- the elements of the Enhancement have been proposed, as have a number
ment, or creation of areas of nat- Scenario which are mapped in Plates of wildlife conservation areas.
ural beauty and human enjoyment; BI to 8.

¯ management, preservation, or
enhancement of especially valuable
or outstanding archeological, his-
torical, biological, and geological
resources and ecological systems;
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Bulletin 76. July 1978.
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I RELATIONSHIP OF PERI PH ERAL CANAL

Impacts: Beneficial canal, or even its local growth-inducing
And Adverse impacts, as in the basic questions of ex-

port of northern California water and
The physical plan for the Peripheral the future effectiveness of legal and in-

Canal was originally conceived as the stitutional guarantees to protect water
most practical means of counteracting quality and Delta outflow as well as
the adverse effects of water conveyance candidate sources for new northern
and pumping on the environmental qual-California supply. With specific regard
ity of the Delta. It was designed to: to the future of the overall Bay-Delta

-- resist salinity intrusion into the ecosystem, it is most critical to predict
adverse impacts of the Canal.centralDelta moreeffectively; Neither scenario can map the future

-- reduce fish mortality associated implications of the Peripheral Canal, ex-
with pumps by moving the intake cept to indicate that with the Canal,
from the area (millions of reverse flow arrows should be changednursery
fish eggs and fry are sucked into theto indicate net positive downstream flow
present system each year); and in the San Joaquin River. There is no

m eliminate reverse channel flows andmeans of predicting or mapping the

elevated flow velocities which are possible adverse effects on habitat
resources of further reducing Deltacaused by the pumping, outflow.

Project planning has included provi- The Department of Fish and Game
sions for other fish and wildlife benefits,has played a major role in designing the

The project has also been planned toPeripheral Canal to mitigate the adverse
provide new recreation opportunities, effects of the present export and pump’-
By 1990, the Canal could attract 346,000ing regime. The Department’s position is
recreation days. By 2020, this usage that the Canal in itself is a mitigation
could rise to 1,257,000 (DWR, 1978). Atmeasure and contains enhancement pro-
present, the project is expected to be visions which offset potential adverse
designed as a recreational facility with impacts of its construction and use
flat, landscaped slopes and fishing and(Arnett, 1973). The position of U.S.
swimming areas. While this concept is Fish and Wildlife Service is in agreement
attractive in ma.ny respects, it is likely with DFG with respect to the mitigative
that as recreation increased in this area attributes of the Canal on Delta fish-
so might efforts to change adjacent agri-eries. However, FWS does not endorse
cultural zoning to provide more services,the Peripheral Canal, The Service bases
The easy access from 1-5 would assure its argument on the insufficiency of pre-
high usage and development interest, sent guarantees on water quality and
and, indirectly, be growth-inducing, outflow. Of spedfic concern are the

The Environmental Impact Report possible exploitation of north coast
on the Peripheral Canal observed: dyers and degradation of both the upper

Sacramento River system and the Bay-
"Peripheral Canal-induced popula-Delta ecosystem (Sweeny, 1979).
tion growth, both in the small Delta The National Marine Fisheries Ser-
towns and in the communities, largevice shares this position with FWS, ad-
and small, near the Delta, can be dressing in particular the need for com-
attributed almost entirely to recrea- prehensive review of Statewide water
tion-related growth stemming from development, study of alternatives such
the planned development of recrea-as groundwater management and con-
tional sites along the Peripheral servation, restrictions on existing pump-
Canal right-of-way" (Socio-Econo- ing and export, and further study of in-
mics Systems, 1974). stream standards and freshwater out-

flow requirements of the Bay and Delta
Controversy and differing policy (Howard, 1980).

positions center not so much in the ,~
physical components of the proposed

I 5-13

C--056304
C-056304



Enhancement Scenario

I
Existing Habitat - F. reshwater

I -------~=                                                                          Marshland and Riparian Vegetation

Future Habitat - Freshwater
Marshland and Riparian Vegetation

~ Channels and Open Water

I

D(3vJs
~

Agriculture and Upland

Urban

I ’ -~ of "x..~
i ~ Important Areas for Migratory

.J ~ ’ ~ and Wintering Waterfowl

I
~

Special Management Areas

I i

!    Q~e

Significant Natural Resource Areas*

- Proposed Peripheral Canal

I Study Area Boundary

I , (Adapted by Madrone Associates).
i

~ " :’~i
"- U.S.Army Corps of Engineers- Delta Environmental Atlas, 1979

~: ". " . -- ._ "see text. Chapter 7

Dixon

Enhancement
Scenario

YOLO

BY-PASS

CALIFORNIA DEPARTMENT OF FISH & GAME
U.S. FISH & WILDLIFE SERVICE

Prepared~ ’~’ ~bY: MADRONE~ ASSOCIATES~    ~ .....

" B1PLATE



t                                                                                            Enhancement Scenario
I                                c         AME,

Existing Habitat - Freshwater

I ~te Marshland and Riparian Vegetation

Brodericl
Future Habitat - Freshwater

i Marshland and Riparian Vegetation

~ ~ F---J Channels and Open Water

I
" ....

~
Agriculture and Upland

I
’ ’" , /

Urban

Important Areas for Migratory
and Wintering Waterfowl

I "] " ’.= ~ " . ~ ~] Special Management Areas

I

~ / i

-~.--l_! __~’ ~~.. ~k~’.r--~ -~r L.~3

Q~

Significant Natural Resource Areas*

~
~

Proposed Peripheral Canal

! - - "~-= :’~’---~-L_l ~ Study Area Boundary

I ’
I’

~

~" e:
(AdaptedU’S" ArmYbyCorpsMadroneOf Engineers-Associates).Delta Environmen~al Atlas, 1979

L_ "see text, Chapter 7

|
~r

,

III| Enhancement
| Scenario

I CALIFORNIA DEPARTMENT OF FISH & GAME
~, U.S. FISH & WILDLIFE SERVICE

Prepared by: MADRONE ASSOCIATES

|                                                                                                                                                            o                           ~
; , ~ ’ ~ ’ ; ..........

I
~ :x ,, ~L~T~ B-2





~ Enhancement Scenario

:~ ,~
Existing Habitat-Freshwater
Marshland and Riparian Vegetation

Future Habitat - Freshwater
Marshland and Riparian Vegetation

i
~

~"
"

L,LJ              D Channels and Open Water~ Agriculture and Upland

Urban

Important Areas for Migratory
and Wintering Waterfowl

Special Management Areas

L

~e

Significant Natural Resource Areas*

~- Proposed Peripheral Canal o
Study Area Boundary

03

NEW Collierville : U.S. Army Corps of Engineers - Delta Environmental Atlas, 1979

.
(Adapted by Mad,rune Associates).

"see text, Chapter 7

o

| Enhancement
I ’~° ...... ...... Scenario

I ~ CALIFORNIA DEPARTMENT OF FISH & GAME
U.S. FISH & WILDLIFE SERVICE

Prepared by: MADRONE ASSOCIATES

I
TERMINOUS .TRACT Lodi ~ .,0 ,, 2 3    I

~ ~ ;    ’    ~ ..........

SH~N                                                                                                                          PLATE

I



"- ---- -----. Enhancement Scenario

Existing Habitat - Freshwater

i HONK E R ~ Marshland and Riparian Vegetation
BAY

. :-...-
,

"~-.
ISLAND

~’~
~_~(jl~l

Future Habitat- Freshwater

I ~.c ~
(_(,,~ i ~i!l It

Marshland and Riparian Vegetation

i:i::~.;~..

.~ ~ FRSF¥ ~ FRANKS ~/1~"
~-] Channels and Open Water

~ ../ ~ ~ ~ TRACT ~/ ~ Agriculture and Upland

b~ ~" BETHEL-~ @ 11 I U~an

;" ISLAND ~ TRy_
Bi~ BRE~ ~

~
,." . ’~~ ,~ . ~

~~::        , ~

’                 .
"[’ ,~.,.

..                            "~~ Sp~ia, Management Areas

I
~~~~ D~ ~

@ Significant Natural Resource Areas*

I

,                                         ~~

~

~

~e              U.&A~y~sof~gtneers-oeltaEnvironmentalAtl~,1979ProposedPeripheralCanal~sen:~ ~~~
Study Area Bounda~

I . "-:
~ VEALE ~] :

(Adapted
I    ~     TRACT ~

I ~
" ~ ~i~,er / TRACT~

t- ~ ~L o.~oo~

I
’~’: Brenfwood

"~I

- ~ ~ Enhanceme£t
I " ’ Scenano

BYRON
’ TRACT

u.s. FISH & WILDLIFE SERVICE

Prepared by: MADRONE ASSOCIATES

I CL]FTON

COURT

I                                                                                                               PLATE



I
BO U L D I N~S LA N D                                                                                                   :      Enhancement Scenario

I Existing Habitat - Freshwater
Marshland and Riparian Vegetation

~
Future Habitat - FreshwaterI Marshland and Riparian Vegetation

¯ t ~ Channels and OpenWater

I ~’--’ Agriculture and Upland

I ~
Urban

Impo~ant Areas for Migrato~

I ~ and Wintering Waterfowl
TON

~ Special Management Areas

I Q Significant Natural Resource Areas*

I ..... Proposed Peripheral Canal

=: =.. ----, Study Area Bounda~

,i, ~ i~’:~ . "~"~ ’,

, Source:
~daptedU’S’ Army ~rps of Engineers - Delta Environme.tal Atlas, 19.by Madrone A.oclat.).

L ~ !t

r *see text. Chapter 7

TRACT

WOODWARD ~ ~,

~-’= ,~ ~c~ ,~                                  Enhanceme.nt
|

~ ~’ ; Scenar, o

~.

." DREXLER TRACT
~~ET

I DEPARTMENT OF FISH & GAMECALIFORNIA
U.S. FISH & WILDLIFE SERVICE

I

~~~

Prepared by: MADRON E ASSOCIATES

I LI FTON UNION ISLA ISLAND 6 ~    ’    ;    ’



~
FOREBAY

Enhancement Scenario

i
Existing Habitat -.Freshwater

I~

dl~

Marshland and Riparian Vegetation

~ Future Habitat - Freshwater
Marshland and Riparian Vegetation

C~l.~.~.~-i~
~(/ I---]

Channels and Open Water

i ..~..~.,
~ Agriculture and Upland

I

~
Urban

Important Areas for Migratory
and Wintering Waterfowl

1 Special Management Areas

Significant Natural Resource Areas*

Proposed Peripheral Canal

Study Area Boundary

U.S. Army Corps of Engineers- Delta Environmental Atlas, 1979
(Adapted by Madrone Associates).

"see text, Chapter 7

Enhancement
Scenario

CALIFORNIA DEPARTMENT OF FISH & GAME
U.S. FISH & WILDLIFE SERVICE

Prepared by: MADRONE ASSOCIATES

PLATE B-7



ScenarioEnhancement

Existing Habitat - Freshwater
Marshland and Riparian Vegetation

Future Habitat - Freshwater
Marshland and Riparian Vegetation

Channels and Open Water

Urban

Important Areas for Migratory
and Wintering Waterfowl

~
Special Management Areas

Q Significant Natural Resource Areas*

.̄... Proposed Peripheral Canal

Study Area Boundary

Source: U.S. Army Corps of Engineers - Delta Environmental Atlas, 1979
(Adapted by Madrone Associates).

"see text, Chapter 7

Enhancement.
Scenario

CALIFORNIA DEPARTMENT OF FISH & GAME
U.S. FISH & WILDLIFE SERVICE

Prepared by: MADRONE ASSOCIATES





Habitat 6II Descriptions ~o,o~c~ ~t~o~ o~t~o o~,,o
have undergone profound changes in the
past century or more, considerable wild-
life habitat still exists in the region.| Class!fication, Today this resource is supported by a
mixture of relatively natural and inten-¯ and F,sh and sively managed areas.

The fish and wildlife value of a habi-| Wildlife Use tat, whether it be natural or managed, is
a function of the life support attributes
-food, cover, nesting and spawning
areas- which it provides. These are
determined largely by the type, form,
and distribution of vegetation and by
the physiography and soil-water rela-
tions of a given location. The degree of
animal use of an area of habitat is usu-
ally a good indicator of its wildlife
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TABLE 6 Bird and Mammal Census Sites

Habitat Types                   "North" Delta                  "Central" Delta                    "South" Delta

Woodland Riparian (1) Delta Meadows (2) Howard Landing (3) Little Mandeville Islam

Shrub-Brush Riparian (4) Delta Meadows (5) Grand Island (6) Lost Lake Tule Island

Riprap - Grass (7) North Fork, (8) Howard Landing (9) Mandeville Island
Mokelumne River ’

Riprap - Shrub (lO) North Fork, (ll) Bacon Tract (12) Columbia Cut
Mokelumne River                                                 McDonald Tract

Flooded Corn (Nov-Feb) (13) Tyler Island, (14) Webb Tract (15) Rindge Tract
North Fork Mokelumne R.

-
Unflooded Corn (Nov-Feb) (16) Tyler Island, (17) Andrus Island (18) Herman & Helen’s,

North Fork Mokelumne R. Near. Korth’s Empire Tract

island - Marsh (19) Delta Meadows (20) Headreach Island (2]) S.J. River - between
Webb and Mandeville

Island - Wooded (22) Snodgrass Slough (23) Lost Lake Tu]e Island (24) Five Fingers Island

Dredge Spoils (25) Grand Island (26) Sherman Island (27) Tu]e Island

Ruderal (28) Andrus Island. (29) Highway 12, (30) Near Brannan Islan.d
Brannan Island Road           Terminous "V"                   St. Park

value. Further, it is generally safe to Fish and aquatic invertebrates are The habitat use charts are useful in
assume that another site with similar obviously also important components ofdetermining the relative value of each
characteristics will have comparable the Delta ecosystem. They have been habitat to various wildlife species.
value to wildlife, studied for more than 20 years in con-

These assumptions, supported by a" nection with a variety of water develop- ¯ E, or "essential," denotes that a
year of field observations of represen- ment projects. Information on fish and species is dependent for survival on
tative sites and other research, are the= invertebrates is only summarized in this some feature of the habitat (e.g.,
basis for the description and evaluation report. More detailed information is special food, highly selective nesting
of Delta habitats and wildlife use whichavailable from other sources (Skinner, or roosting sites, critical nursery
follows. With the exception of censuses 1972; Moyle, 1976; Siegfried et al., area, traditional migration
of waterfowl and game species and spor-1978; Sitts and Knight, 1979; Kelley, corridor), or that a species is a nar-
adic trapping records, little research had1966; and Turner & Kelley, 1966). rowly distributed endemic, found
been done previously on Delta wildlife, nowhere else.

One purpose of the Delta Habitat
Plan was to close this information gap. * P, or "preferred," denotes that the
To promote a better understanding of general living requirements of a par-
the Delta and provide necessary back- HABITAT USE BY ticular species (food, shelter, nesting
ground information, a year-long FISH AN D habitat, etc.)are met by certain
(January 1979-February 1980) bird andWl LDLI FE habitat features, and that the ma-
mammal census was carded out as part jority of the Delta population of
of this planning study. Thirty census that particular species is commonly
sites were established, representing ten Information gathered through the found in that habitat.
different habitat types in the south, censuses and other research is summa-
north, and central regions of the Delta rized in a comprehensive species list ¯ S, or "secondary," indicates that
(See Figure 17; and Table 6). Birds were(Chapter 8), and is the primary informa- the general living requirements of
censused at these sites every two weeks tion source for the habitat use charts broadly adapted wildlife species are
throughout the year. Mammals were which accompany the following habitat met by more than one habitat, or
trapped three times during the year (latedescriptions. Other sources are listed in that a species makes occasional use
winter, summer, and late fall) at selectedChapter 8. Only species whose presence of the habitat but finds essential or
census sites and other locations in the in the Delta was actually documented in preferred habitat elsewhere.
Delta (See also Chapter 8: References).the field, by personal interviews, litera-

tttre, or museum collections areincluded.
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HABITAT DESCRIPTION I
I I

I

Habitat use charts provide both RELATIVE has been removed have significantly less
general information on the characteristic wildlife value than do other Delta
diversity of wildlife found there, and VALUES habitats.
relative values and sensitivities among Freshwater marshes are the next
the various habitat types. For example,OF DELTA most valuable Delta habitat, in terms of
habitats with a high number of "E’s" HABITATS the diversity of wildlife species for which
provide specialized resources to a cot- the habitat is essential. Eleven bird, 3
responding number of wildlife species. In the Delta, the most valuable mammal, 1 reptile, and 3 amphibian
Maintenance of these habitats is essen- wildlife habitat is riparian woodland, species find essential habitat in fresh-
tial for the long-term maintenance of This habitat type surpasses other Delta water marshes. Two of these, the black
these wildlife populations either in the habitats in the number of animals (at rail and the giant garter snake, are rare
Delta, or, with endemics, throughout least 34 species of birds and 1 mammal)species (DFG, 1978). Altogether at least
their range, that find essential ("E") habitat there. 57 different wildlife species use fresh-

Habitats with a high number of Approximately 36 bird, 7 mammal, andwater marshes.
"P’s" are generally important habitats 1 amphibian species use riparian wood- In addition to providing unique
for a wide range of organisms. While land as preferred ("P") habitat, cover, nesting sites, and feeding habitat
loss or degradation of these habitats Altogether at least 107 species use the for wildlife, freshwater marshes have a
probably would not actually eliminate riparian woodlands regularly; some of high biological productivity (Atwater et
any wildlife species from the Delta, it these animals, such as hole-nesting andal., 1979). Photosynthesis by tules and
would have long-term adverse effects onbark-gleaning birds, are absolutely other marsh plants captures the energy
wildlife populations that would be dependent upon this habitat for their of sunlight; dead tissues of plants de-
forced to seek less suitable, or secon- continued existence in the Delta. compose and accumulate in place or a~’e
dary, habitat. Riparian habitat also enhances adja-circulated as detritus and transported by

Habitats dominated by "S" users cent habitat types such as agricultural currents and tidal flushing, providing
are, in general, least valuable of the lands and ruderal lands. This beneficialone of the nutrient bases for the Delta
Delta habitats from an ecological per- range of influence extends roughly a and Bay ecosystems. The precise nutri-
spective. However, reduction of the quarter of a mile into the adjoining tional value of plant detritus in the Delta
areal extent of these habitats would habitat for most wildlife species, and is unknown.
increase competition for resources of even further for wide-ranging raptorial The slow accumulation of the fi-
other habitats, resulting in probable birds (USFWS, 1976). The production brous remains of tules and reeds in the
long-term reduction of wildlife popula- of upland game birds (pheasants, doves,ancestral Delta marshes built up the
tions in all affected habitat types. Con- quail) is increased when riparian wood-thick organic deposits of peat which are
versely, an increase in acreage of secon-land is nearby. Aquatic habitats in the so highly valued today as agricultural
dary habitats might reduce competitionDelta benefit from shade of riparian land. Peat formation continues to occur
between "generalist" and "specialist" trees, from the diversity of niches pro- in freshwater marshes throughout the
species for specialized resources, and vided by structural irregularities along Delta. Marshes also accomodate sea-
thus benefit populations of both waterway banks, and from the rich in- sonal overflows, providing some flood
wildlife groups, sect production which characterizes the control, and contribute to water puri-

structurally diverse vegetation, fication by metabolizing excess nutrients
Riparian habitats are the most struc-and acting as a sediment trap.

turally diverse of all habitats in the Including the dead-end sloughs, the
Delta, with trees, ~hrubs, overhanging channels and open waters of the Delta
banks, and emergent vegetation pro- provide essential habitat to at least 12
viding a wide variety of microhabitats, fish and 10 bird species, and preferred
The value of riparian woodlands de- habitat to 12 fish, 11 bird, and 9 in-
pends in large part on the plant species,vertebrate species. A total of at least 94
maturity, and diversity of the vegeta- different animals use this habitat. This
tion. Some of the larger species of ripar-includes most of California’s anadro-
ian trees take 30 to 40 years to reach mous sport fish, and resident native
maturity (USFWS, 1976). Willows and fishes that are not abundant anywhere
shrubs mature more rapidly. When thiselse. Phytoplankton in the water con-
habitat is removed or altered, full re- tributes to the nutrient base of the Bay-
placement of diverse vegetation takes a Delta aquatic system. Channel flows and
relatively long time, thus limiting the tidal fluxes are transport and dispersal
habitat value during the replacement mechanisms for nutrients, fish and in-
period. Banks where riparian vegetationvertebrate eggs, and larvae.
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The Delta Private Wetlands ~ Natural marshI Source" USFWS. 1977.
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HAB|TAT DESCRIPTION

Agricultural habitats occupy most of mammal species, and as secondary hub-the Delta are represented in the Atlas by
the land area in the Delta and provide aitat by 73 bird, 7 mammal, 5 reptile, andseveral sub-habitats and map symbols.
range of wildlife habitat values. The 2 amphibian species. These symbols are indicated in the de-
most significant are flooded and un- Upland habitats surrounding the scription of marshes below. The symbols
flooded winter fields, especially those. Delta include a diversity of habitat are based on a recent U.S. Fish and
grown to corn and other grain crops, types. Some of these areas, like the Wildlife Service wetland habitat classifi-
and currently uncultivated ruderal fields.Antioch dunes and the vernal pools on cation system (Cowardin et al., 1979)
In terms of numbers of wildlife individ- the western Delta margin, have unique which attempts to unify wetland classifi-
uals per acre, these habitats surpass in wildlife values and support several cation for the entire nation (Table 7).
value all others in the Delta. Fields species of plants and one animal listed While the COE Atlas maps habitats
flooded in the winter for leaching or to by the federal government as endan- using geomorphology, vegetation
attract waterfowl are specialized habitatsgered (USFWS, 1979a). growth form, hydrology, and substrate
of essential value to three species of Channel islands in the waterways of as the basis for habitat classification,
birds, including 73 °7o of all whistling the Delta present a wide array of physio-this report has simplified and general-
swans wintering in the Central Valley graphic types and include a complex of ized the distinctions, basing habitat
(Figure 18). habitats ranging from small tule islands,descriptions in part on vegetation and

Unflooded fields are essential habi- that are essentially freshwater marsh- functional characteristics and in part on
tat for at least three Species of birds, lands, to large upland sites with riparianwildlife use. Thus, each habitat de-
Geese, sandhill cranes, and other water-woodland, dredge spoils, brushland, scribed below may encompass several
fowl using unflooded fields also visit lakes, and a variety of marshland types.COE mapped types. Some habitats
flooded fields for alternate resting and All islands, however, share a relative included in this report are outside the
feeding habitat. The habitat value of isolation from mainland activities that COE study area, and are not included in
unflooded fields, especially for pheasantcontributes significantly to their wildlife the Atlas (e.g., vernal pools). The reader
and other upland game species, is great-habitat value, is encouraged to use the detailed, large-
ly enhanced.by the nearness of riparian scale COE maps to locate specific areas
vegetation or any other brushy cover, of a given habitat type "on the ground".
Agricultural lands of special value are The COE mapped habitat types pro-
shown in Plates B-I to 8. vide a useful guide to the distribution

Orchards and vineyards are used by and extent of the specific habitat types
resident birds and have greater value discussed here. However, the maps
than fields under active cultivation. HABITAT should be applied cautiously. Habitats
Management practices (crop selectioh, CLASSI FIGATION inevitably change with time, sometimes
schedule and amount of flooding, clean rapidly: herbaceous banks sprout
farmi~,~, efficiency of harvest, discingofAND DESCRIPTION shrubs; shrub-brush riparian grows into

.stubble) can profoundly affect agricul- young trees; agricultural fields revert to
tural habitat values. The habitat use charts supplement ruderal lands if left untended; dry land"

Ruderal lands and brushy edges the following narrative descriptions of converts to open water if surrounding
along ditches and cultivated fields pro- habitat types which are found within thelevees fail; channel islands erode from
vide undisturbed cover for wildlife. Delta. Number and letter combinations wave wash; and marshland is converted
These habitats are at a premium in the in parentheses, given for each habitat to marinas. Thus habitats which were
Delta, where most lands are cleared andtype (e.g., PEMI, L2EM2, L1AB, UP, mapped under one designation in 19781
farmed. While ruderal lands provide noAG), are the mapping symbols used in when the Atlas was begun, may require
essential wildlife habitat, they are used the COE Delta Enviromnental Atlas another designation in 1980 or beyond.
as preferred habitat by 12 bird and 7 (1979a). For example, marsh habitats in
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I
TABLE 7 Habitat Types and Mapping Symbols

.m
COE OELTA ATLAS (]979)l/

SYMBOL TYPE ACREAGE IN DELTA2/ DESCRIPTION .

P PALUSTRINE Total: 17,342 All nontidal wetlands less than 2 meters deep,
and all tidal wetlands where salinity is less

than 0.5 parts per thousand.

m
. PEMI Emergent I0,203 - Persistent erect, rooted, herbaceous perennial

Wetland plants (those which remain standing at least
until next.growing season).

PEM2 Emergent 40 - Non-persistent plants (those which fall to the

m wetland ground or below the surface of the water at
certain seasons).

?SSI Scrub/Shrub 4,367 - Dominated by woody vegetation less than 6m (20
ft.) in height; broad-leaved deciduous plants.

PFOI Forested 2,732 - Riparian forest of broad-leaved deciduous vege-

m tation 6m or more in height.

R RIVERINE Total: 949 All wetlands and deep water habitats contained
within a channel ~cee~Dt wetlands dominated by

i
trees, shrubs, or persistent emergents.

R2EMI Emergent 594 - Persistent vegetation associated with a slow
flowing stream with relatively low gradient.

R2BB Beach/Bar 63 - Level landforms composed of unconsolidated
sediments which may be colonized by herbaceous
annuals or seedlings with less than 30~; cover-
age.

R2SB Streambed 147 - All other parts of the streambed usually not
regulated and exposed.

m R2AB Aquatic Bed 145 - Dominated by submergent, floating-leaved, or
floating plants.

L LACUSTRINE Total: 6,913 Wetlands and open water habitats situated in a

i topographic depression or a dammed river channel.

L] Limnetic 5,705 - All open-water habitats in the lacustrine system
{lakes, ponds, closed sloughs).

LIAB Aquatic Bed 94 - Dominated by submergen~ floating-leaved, or

m floating plants.

L2EMI Emergent 286 - All wetland habitats in the lacustrine system
~ Wetland with persistent vegetation.

L2EM2 Emergent ¯ 828 - All wetland habltats in the lacustrine system

m with non-persistent vegetation.

0 OPEN WATER Total: 46,720 All flowing waters, including connecting sloughs
and canals with undetermined bottom.

m UP UPLAND Total: 44,446 Grassland, nonirrigated grazing lands, and un-
disturbed areas above influence of waterway.
May be vegetated with grasses, scrub/shrub,
or larqe trees.

I AG AGRICULTURE Total: 531,156 Irrigated crops, orchards, vineyards, and other
croplands, including farm bui]dings, unvege-
tated irrigatinn ditches, and roadways.

UR URBAN ’ Tot~l: 3],896 Cities, towns, and large concentrations of marinas

m and mobile homes.

TOTAL ACREAGE: 679,422

m I/Classiflcation system adapted from Cowardin ,4: :.:., 1977.

2--/Based on COE Atlas mapping.

I
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HABITAT DESCRIPTION                                                                                                                 I
II                      I

II

AQUATIC Many marshes in the Delta include a

HABITATS significant amount of open water as an
integral component of the habitat. The
large marsh on Headreach Island in the
Stockton Deepwater Channel is a goodFreshwater Marshes example of a marsh where emergent

(PEM 1, PEM2, R2M 1, PSS1, vegetation is interspersed with stretches
L2EM 1, L2EM2) of floating aquatic plants and shallow,

open water.
Freshwater marshes have been Vegetation. In freshwater tidal

typical of the California Delta region marshes of the Delta (PEM 1, PEM2,
since the end of the Pleistocene and wereR2EM 1, PSS 1), marsh colonization
the dominant habitat there until the in- typically begins in the slowest moving
troduction of agriculture. Before recla- water of the river current or shoreline
mation, marshes occupied the sloping ebb and flow of tides. Sand or silt is
river banks outboard of the natural deposited, and when the sediment
alluvial levees, as well as many square reaches approximately one meter or less
miles of shallow backswamp or over- from the water surface, seedlings of
flowed lands behind these levees California tule (Scirpus californicus) and
{Thompson, 1957). During winter rains commmon reed grass (Phragmites corn-
and spring floods, these back areas weremunis) develop as a thin stand of plants
regularly inundated. The peat soils, slow(Mason, 1972). California rule is typical-
to drain, supported marsh vegetation ly less than four meters in height, and its
throughout the year. While winter rainsstems or culms remain in place and
and spring floods still do periodically decay while still attached to the base of
flood these lands, enlarged levees, exten-the plant. The decay contributes organic
sire drainage and pumping systems, andmaterial to the sand and silt at the base
cultivation have eliminated almost all ofof the plants, forming a muck. Water
the interior wetland habitat, between the emergent plants contains

Vegetation of the marshes is adaptedfloating algae and diatoms.
to the complex and dynamic pattern of Small patches, or narrow bands, of
overflow, bank erosion, and sediment this type of marsh are common
deposition that occurred over time as thethroughout the Delta: on sand bars,
rivers and channels of the Delta floodeddredge spoil islands along the main ship
or changed course. Even though the channel, and natural meander deposits
Delta is now largely constrained by (tule islands); around the margins of
levees, the process continues to exert itslarger islands; and along many miles of
influence, waterways at the base of levees where

As a consequence, freshwater silt accumulates.
marshes in the Delta include a succes- As time passes, muck accumulates
sional progression of community typesand common tule (Scirpus acutus)
that range from tules and reed grass, becomes established among the pioneer
newly established on recently depositedspecies, forming a dense stand. The

. sediment, to more complex tule and organic muck which collects at the base
shrub associations growing on older of the plants becomes "raw peat"; silt is
islands or on river bank sediment depos-deposited on top of the peat only when
its. Just as succession of vegetation oc- floods cover the organic substrate. This
curs over time so does it occur within a marsh type most commonly occurs with
range of elevations relative to water the pioneer marsh type, described
levels and submergence. The earliest above, occupying a slightly higher eleva-
phases occupy the lowest elevations, andtional position around the margins of
later phases occupy higher locations, channel islands and along the waterway
Freshwater marsh habitat at any given banks. Common reed grass may also oc-
place in the Delta is a complex mosaic ofcupy this middle zone (Whitlow et al.,
these succbssional phases, determined by1979).
local conditions.
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Where soils with increased shear of largely "pristine" marshland in the century. Extensive reclamation and
strength have developed at a higher ele-Delta today (Atwater et al., 1979) dredging since that time have left few
vation, Arroyo, sandbar, and Gooding’s(Figure 19). suitable sites undisturbed long enough
willows (Salix lasiolepis, S. hindsiana, Embayed marshes have developed for this relatively complex marshland
and S. goodingiO, buttonbush on a number of the channel islands, in-association to develop. A wooded,
(Cephalanthus occidentalis var. califor- cluding Tinsley Island, Mandeville Tip,marshy island in the south fork of the
nicus), and American dogwood (Cornus and Lost Lake Tule Island. The marsh-Mokelumne River between Sycamore
stolonifera) are characteristic plants, land at the Delta Meadows is another and Hog Sloughs, identified by DAPC
The growth is often dense, and an her- example of an embayed marsh, with (1976a)1 as a valuable natural resource
baceous understory may be absent. Thisopen water, tules, and cattails in the area, is one of the few remaining ex-
shrubby marsh commonly occurs alongcenter, ringed by shrubs and small treesamples of Mason’s willow-fern swamp
with the other two successional or eleva-onslightly higher ground. (Plate B-3). On this island, tules, sedges
tional phases, and typically occupies the Freshwater marshland that develops(Carex), cattails (Typha), nettles
higher central areas of tule islands or on undisturbed, undiked, consolidated(Urtica), lady fern, chain fern (Wood-
embayed marshes. It is not common peat islands has been described by wardia), and other herbaceous plants
along leveed banks because the eleva- Mason (1972). On these willow-fern grow in flooded areas beneath a wood
tional gradient there is too abrupt, swamp islands, the shrubby vegetationcanopy dominated by low-growing wil-

Good examples of tule island, many(dogwood, buttonbush, willows) is welllows, dogwood, alder, and buttonbush.
with shrubby marsh on the higher soils,established, from two to three meters
just at or slightly above the high tide tall, with a three-to-four-storeyed under-
level, occur in Sycamore Slough, Disap-growth of lady fern (Athyrium felix-
pointment Slough, White Slough, femina), California hibiscus (Hibiscus
Lindsey Slough, Sand Mound Slough, californicus), Tillaea aquatica, spike
around the perimeter of Franks Tract rush (Eleocharis spp.), Lilaeopsis, and
and Webb Tract, and in the downstreammarsh pennywort (Hydrocotylespp.). I This island, #12 on the Delta SignificantR....... Areas listreaches of Middle River. These islands These willow-fern swamp islands presented in the Delta Atlas (COE. 1979a}. is mapped incorrectly

in that document as occurring south of Sycamore Slough; itare among the few significant remnants were widespread in the late nineteenth actually lies just north or the Slough.
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HABITAT DESCRIPTION

Freshwater nontidal marshes spawning and nursery grounds, as welland hidden in cattails or tules. Muskrat
(L2EM1, L2EM2) are behind levees or as resting; they feed on plankton and also lodge in these marshes. Both species
in the interior of some of the larger small invertebrates rather than directly are abundant and commercially impor-
islands. They are associated with lakes on detrital plant material. The reductiontant Delta residents. On higher ground
or extensive patches of open water, of tule marshes to remnants has pro- within the marshland complex, Cali-
which have relatively calm patterns of bably contributed to the gradual reduc-fornia voles and western harvest mice
flow and deposition. The plant com- tion ~or extinction of many native fish are reasonably abundant. Introduced
munity which develops there includes species which now are found only in thepopulations of house mouse and Nor-
two species of cattails (Typha latifolia, least disturbed back sloughs, such as way rat are common here and in all
T. domingensis), common reed, four thicktail chub and other deep-bodied other Delta habitats and may be displac-
~pecies of rule or bulrush (Scirpus forms like Sacramento perch, hitch, anding some of the native mammals.
californicus, S. acutus, S. olneyi, and S. tule perch. Most small, unleveed marshy islands
microcarpus), barnyard grass (Echino- Fish, shellfish, crayfish, reptiles, andoffer few places to land a boat and little
chloa crusgalh), and nutgrass (Cyperus amphibians are prey for ducks, wadingdry land on which to come ashore. Con-
eragrostus). Pretty water smartweed birds, raccoons, mink, weasels, and sequently, recreational use of these
(Polygonum coccineum) and yellow other larger vertebrates. Marsh vegeta- islands by boaters, fishermen, pic-
water weed (Jussiaea repens var. tion provides cover and nesting habitatnickers, and other visitors is extremely
peploides) crowd between the emergent for coots, pied-billed grebes, and otherlow, particularly in comparison to the
plants and float partially submerged, birds rarely found elsewhere in the larger leveed islands and the banks of

Four species of willow (black, ar- Delta, including the sora, black rail, most Delta channels. Freedom from
royo, smooth, and sandbar) and other Virginia rail, long-billed marsh wren, human instrusion turns these marshy
shrubs such as dogwood and buttonbushand common yellowthroat. The densityislands into wildlife refuges during the
become established on the higher of rule marshes determines the use of thespring and summer months when recrea-
margins of the marsh. The interior habitat by birds and waterfowl. Denser. tional use of the Delta is at a peak.
marsh on Headreach Island and Beaverstands are favored by rails and marsh
Lake on Grand Island are examples of wrens. More dispersed stands, with Channels and Open Water
nontidal, palustrine wetlands. Jepson areas of open water and mudflat, are (0)
(1893) describes this marsh type as used by shorebirds such as herons and
typical behind the natural river bank egrets. Song sparrows nest in the bushes, The network of tidal channels which
levees which have formed a rim around~and swallows hunt insects in the air connect the San Joaquin and Sacramen-
the islands of the overflowed lands, above. Ducks that winter on the open to Rivers and other channels of the
Brannan, Andrus, Tyler, Grand, and water of the enclosed lakes feed and findDelta vary from a few hundred feet to a
Ryer Islands provide examples. A cover when the marshy vegetation is notmile wide; many have been dredged for
relatively undisturbed lake at Potato too dense, ship traffic but are seldom more than 30
Point, at the western tip of Venice Freshwater marshes are essential to 40 feet deep. Below the high tide
Island, supports nontidal marsh, open habitat for two animals listed by the limit, most of the banks are steep levees
water, and a dense growth of willows California Department of Fish and of either mud or riprap.
and shrubby vegetation. This may be a Game as rare. The California black rail Channels throughout the Delta are
remnant example of a native backswamp,finds suitable food and cover in the tidal, with a twice-daily rise and fall.

Wildlife. Both tidal and nontidal dense, protective tules and cattails of a Currents in Delta channels and in open
freshwater marshes are important to few marshes in the Delta. The giant water are fairly strong, with velocities of
wildlife of theregion as a food web garter snake feeds on fish and inhabits2.5 feet per second on the ebb and flow
base, and as essential habitat. The open water areas in or along freshwaterof the tide commonly occurring. Pump-
nature of the food web is only partly marshes, using the marsh vegetation asing of water for export from the south~
known and differs with the type of escapecover and adjacent grassy banksern Delta, and conveyance of water
marsh. Waterfowl feed directly on for sunning and resting (Brode, pers. through channels and waterways has
species of bulrush, and tule detritus is comm.). Five species of plants that are increased velocities in the channels of
consumed by zooplankton, but the considered rare or species of concern bythe northern Delta, particularly the
nutritional value of some marsh plants isthe California Fish and Game Commis-forks of the Mokelumne River, and re-
not documented, sion grow in tidal and nontidal marsh- versed flows in the waterways of the

Insects, worms, mollusks, and otherlands of the Delta (Rae, pers. comm.), southern Delta (Old River, Middle
invertebrates also feed on algae, Cattails and tules are an important River, and elsewhere).
diatoms, and detritus. Both native and food source for muskrat, and provide an Delta water is mostly fresh water,
introduced fishes use tule marshes for alternativb diet for beaver. "While some and salinities are in general very low,

beaver lodges are dug into berms or ranging from 400 parts per million, total
banks, most are constructed of sticks dissolved solids (ppm TDS) in the San
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Joaquin River waters to 50 ppm TDS inbase of the Delta food web. Phyto- abundance coincides with the location of
the freshwater streams on the eastern plankton "blooms," or peaks in abun-the entrapment zone (see Chapter 2).
side (see also Chapter 2). dance, can occur anytime between The abundance varies annually with

Vegetation. Where channel velocitiesFebruary and September, but normallyDelta outflow. During years with high
are abnormally high, as along the occur in late winter and spring. The outflows, mysids are abundant through-
Sacramento River, North and South availability of nutrients (especially in- out a large area of the estuary, with the
Forks of the Mokelumne, and other organic nitrogen), water temperatures, population centered in Suisun Bay. Dur-
northern Delta channels, emergent veg-and light levels appear to be the primarying low flow years, the population is less
etation is now confined to the channel factors regulating phytoplankton abun-abundant and restricted to narrow chan-
banks, and floating plants rarely persistdance. Diatoms are the most abundantnels of the Delta (Siegfried et aL, 1978;
i.n open water. During the summer, component of the phytoplankton com- 1979; Orsi and Knutson, 1979).
water milfoil (Myriophyllum spicatum munity. The dominant forms include Invertebrates. Two decapod shrimp
var. exalbescens) and yellow water weed species of Cyclotella, Melosira, Coscino- are abundant in the downstream, more
are common species that become estab-discus, and Skeletonema (Siegfried et saline waters of the Delta: the bay
lished in eddies and coves along the al., 1978; Sitts and Knight, 1979). shrimp (Crangonfranciscorum) and the
banks of the larger channels, and may Green algae comprise a lesser frac- grass shrimp (Palaemon macrodactylus).
grow more densely in slower moving tion of the community, and blue-green Both of these shrimp are eaten by
low-flow channels. Other common algae dominate the phytoplankton in theseveral species of fish. The bay shrimp,
aquatic plants that grow in Delta waterseastern Delta during the fall. Spring anda native species, supports a commercial
are discussed in more detail under Lakessummer phytoplankton population bait fishery centered in Suisun and San
and Dead-end Channels. peaks result in such a large production Francisco Bays. The bay shrimp is

Water hyacinth (Eichhorinia cras- of oxygen that dissolved oxygen concen-generally most abundant in the Delta
sipes), an introduced floating plant, trations of the waters can reach 200% ofduring the spring and summer.
grows profusely during the summer andsaturation. Conversely, in the fall declin- The grass shrimp was accidentally
fall in places in the southern Delta, clog-ing and decaying phytoplankton popula-introduced into the San Francisco Bay
ging waterways and at times blocking tions contribute to the dissolved oxygenEstuary during the 1950’s by ships
navigation. Every spring, water hyacinthdeficits of 10 to 30°7o below saturation returning from the Orient (Smith and
are carried into the Delta by the San levels (Stevens and Chadwick, !979). Carlton, 1975). The grass shrimp ex-
Joaquin River. They originate upstream, Zooplankton populations in the hibits habits similar to those of the bay
growing in great profusion on the open water channels of the Delta are shrimp, rising in the water column at
Merced River and other tributaries to another important component of the night and feeding primarily on the
the San Joaquin. Individual plants andfood web, serving as the major food opossum shrimp. The similarities be-
floating mats break loose, float down- source for the young fishes. Copepods tween the bay shrimp and grass shrimp
stream and become established in quiet,dominate the zooplankton community suggest that competitive interactions
nutrient-rich waters. Southern reaches throughout the year. The dominant may be significant. The introduced grass
of Old River and Middle River back- species include cyclopoid, calanoid, andshrimp appears to be more successful in
waters of the San Joaquin may becomeharpacticoid copepods, and occasionallybrackish and fresh water than the native
heavily vegetated. Water hyacinth is cladocerans and rotifers. Less abundantbay shrimp, which dominates in more
found as far north as Disappointment members of the zooplankton communi-saline areas (Carlton, 1979). The fact
Slough. It is not commonly found in ty include molluscan larvae, decapod that the grass shrimp can reproduce in
northern portions of the Delta which arecrustacean larvae, and larval fish. fresh water, unlike the bay shrimp which
fed by the Sacramento River (Taylor, Zooplankton abundance usually peaksrequires saline waters, may give it a
pers. comm.). Factors that control its in late winter or early spring, generally competitive advantage in the Delta
distribution are probably the flow pat- remains high throughout the summer, region (Siegfried et aL, 1978).
terns that carry the floating plants aboutand finally declines in the fall (Siegfried The benthic community of the Delta
and current velocities that permit or et al., 1978; Sitts and Knight, 1979). channels, ditches, tidal flats, and
discourage establishment of floating The opossum shrimp (Neomysis submerged islands and marshes is not
mats. Water hyacinth are killed season-mercedis) is an extremely important particularly diverse. The dominant
ally by frosts. Coot and other water- component of this community. These species include amphipods (Corophium
fowl consume the dead plant material, small mysid shrimp are important as fishspinicorne, C. stimpsonl), polychaete
and by winter the waterways are clear, food, especially for young-of-the-year worms (Neanthes limnicola, Boccardia
New plant material is then supplied on striped bass. Opossum shrimp popula- berkelyorum), unidentified oligochaete
spring inflows, tions generally increase in abundance inworms, mud crabs (Rhithropanopeus

Plankton. The phytoplankton the spring, peak between late spring andharrisiO, clams (Corbiculafluminea,
populations of the open water form thelate summer, then rapidly decline in theGemma gemma, Tapes japonica), and

fall and winter. The center of maximUm
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AQUATIC HABITATS

!
crayfish (Pacifasticus ieniusculus, Pro- crayfish stay concealed beneath riprap Game Interagency Ecological Study

i; mbarus clarkiO (Hazel and Kelley, rocks and other debris, moving out to Program Annual Reports. In the past
66; Siegried et aL, 1978). feed at night. Crayfish are important few years, these annual reports have in-

The two amphipods dominate ben- forage food for bass and other fish, cluded valuable information documen-
thic samples. Amphipods are eaten by abirds, turtles, and raccoons, ting decreases in the striped bass popu-

~op
Umber of fish, including the striped Fish. Channels and open water are lation that spawns in the Delta.
ass (Ganssle, 1966). The species Cor- habitat for at least 44 species of fish, Wildlife. Wintering birds, particu-
hium stimpsoni is usually most abun-including sunfish, bass, and catfish, larly American coots, western and eared

dant in broad tidal channels of the which spend their entire lives in the grebes, diving and ruddy ducks; and
~.elta,particularly in the San Joaquin Delta, as well as anadramous species herring, ring-billed, California,western,
~dver. Within the channels, C. which spawn in the cold waters of the and Bonaparte’s gulls rest and feed on

spinicorne usually occurs along the Delta tributaries and migrate through the open waters, favoring areas that are

r anks between the low tide mark and S̄an Francisco Bay to the Pacific Ocean protected from the frequent strong
epths of 10 feet, while C. stimpsoni ex- (Kelley, 1966). The Sacramento-San winds and from commercial and recrea-
ibits a preference for deeper waters. Joaquin Estuary is essential habitat for tional boat traffic. These birds feed

The two species do coexist, but where 10 species of native and introduced primarily on fish and aquatic inverte-

I ne species is abundant, the other is anadramous fish, including striped bass,brates, with the exception of coots,
sually .rare (Hazel and Kelley, 1966). king and silver salmon, white and greenwhich feed on seeds as well as spiders,

The mud crab was introduced into sturgeon, and other important game fishinsects, and small crustaceans.
San Francisco Bay Estuary from the (see Habitat Use Chart). Belted kingfishers are seen and heard

.!.stlantic coast, and has become estab-
Introduced species in the Delta in- along banks in a variety of habitats but

hed in the brackish and fresh waters clude striped bass, American shad, carp,always are associated with open water of
of the Delta. It is occasionally importantthreadfin shad, largemouth bass, whitea channel, lake, or even a drainage ditch,

~the diet of white sturgeon and other catfish, and Mississippi silverside. Thesewhere they feed. Kingfishers construct
ttom-feeding fish in the Delta species have been very successful, and innests in burrows on steep, unvegetated,
arlton, 1979). many cases have increased in great num-and unriprapped banks. Swallows also
Introduced species dominate the bers, out-competing the native species,use other habitats but nest near and feed

~l~Taan~Olluscan fauna, including the gem
Native fish, which are now rare or have extensively on insects over water.

(Gernma gemma), Japanese cocklebeen reduced to a minority status, in- While not common in the Delta,
esjaponica), and the Asiatic clam clude the Sacramento perch, the tule harbor seals and sea lions occasionally

(Corbiculafluminea). The Asiatic clam perch, and the minnows: hitch, hard- make an appearance in the area. Beaver,

Is abundant in many parts of the Delta,head, squawfish, Sacramento blackfish,muskrat, and river otters also swim in
articularly on tule berms and nearshoreand splittail. The thicktail chub, once the main channels, in transit to their

areas. Population density of the Asiaticfairly common, now is considered ex- more typical bankside habitats.

~eam is usually greatest in the winter tinct. Despite recent searches, the last
tween January and March (Hazel andknown specimen was collected from

elley, 1966; Siegfried et al., 1978). TheCache Slough near Rio Vista, in 1958
Asiatic clam is sold as bait for catfish. (Moyle, 1976; Bartell, pers. comm.).

~hhiS clam has become so abundant in The reduction of quiet slough waters
e Delta that tons of them are dredged and marshes is one probable cause of
en the Delta-Mendota Canal is the loss of native fishes.

drained for repairs. The Japanese cockle Reverse flows in the southern Delta

~d gem clam are eaten by bottom- caused by pumping interfere with the
ding fish, such as white sturgeon, bymovements of all life stages of anad-

raccoons, and by some shorebirds romous fish. Freshwater outflows must

~rCarlton, 1979).. be of a proper velocity to keep striped
Two introduced species of crayfish bass eggs and larvae suspended, but

e common in the Delta. They are soldvelocities increased by pumping can
commercially as bait and for human con-wash eggs and larvae away before

~umption, and are the basis of a small development is complete. More com-
’~ut popular sport fishery. Pacifasticus plete information concerning the life
~eniusculus occurs in a variety of histories of the anadromous fish species

habitats in the Delta, ranging from swiftwhich inhabit the Delta and the impacts

~slhaannels to muddy sloughs. Procam- of water diversions and pumping is
rus clarkii prefers warm vegetated available in various publications of the

oughs (Riegel, 1959). During daylight California Department of Fish and
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Submerged Islands Tideflats Oxidation Ponds
(0) (R2BB, R2SB)

Oxidation ponds associated with the
Submerged islands include Franks Exposed shoals, sandy mud bars, Lodi and Stockton sewage treatment

Tract, Big Break, Lower Sherman and portions of the streambed exposedfacilities provide a unique and attractive
Island, and Clifton Court Forebay, at low tide are grouped as tideflats, habitat for water-associated birds. The
where open water now overlies former These flats have occasional tules or ponds contain water throughout the year,
agricultural lands. Because of land sub-other emergent vegetation that consti- and are heavily used during migration
fidence on the former islands, water tutes less than 30% cover. Algae and and the winter months by shorebirds and
:nay be as deep as 15 to 20 feet in areas diatoms on the mud surface are the prin-winterfowl. Because most of the back-
which were formed when levees were cipal source of tideflat productivity, swamp areas in the Delta that were origi-
areached, either intentionally (Clifton Tideflats are not common and are nally flooded during fall, winter, and
Court) or during floods, and reclama- located primarily in the western Delta. spring are now reclaimed and pumped
.ion of the flooded lands was judged to The best example occurs near Rio Vistadry, these oxidation ponds may be pro-
9e uneconomical. For plants, mammals,across from the Cliff House, on the riding substitute habitat for visiting birds.
md birds, the habitat is essentially the eastern bank of the Sacramento River Shrubby growth and grassland in the area
;ame as other open water areas, al- near its confluence with Steamboat surrounding the ponds supports sparrows
hough exposure to wind and wave Slough. At low tide, ring-billed and and other songbirds.
lction on these relatively broad expansesCalifornia gulls, Forster’s and Caspian
~f open water makes it quite unpro- terns, and migrating shorebirds com-
ected. The aquatic habitat on submergedm0nly use this flat. Throughout the
slands appears to be much the same as Delta, narrow mudflats exposed at low
~ther open water and channel areas. Fishtide at the edges of the channels also
~optflations are similar, although white provide a limited amount of tideflat
:atfish have been found to predominate habitat. Blackbirds have been observed
~n Franks Tract (Turner, 1972). congregating and bathing on these

In January, 1980, flood waters broke muddy banks. Raccoons, skunk, and a
:urrounding levees and submerged Webbvariety of other mammals also traverse
md Holland Tracts to depths of 10 to 20 these exposed channel flats.
"eet. Marshy and partially ponded fields
~n Webb Tract that provided significant
vintering habitat for large numbers of
vhite-fronted geese, snow geese, and
~ther waterbirds were temporarily con-
’erted to open water habitat.
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Riparian Habitats
Riparian Woodland
(PF01)

riparian woodland,Extensive which
once covered the floodplains of rivers
and tributaries of the Central Valley,
occurred around the outer margins of
the Delta area. Major stands were on the                                                           ’,
San Joaquin River, east and south of
Stockton, on the Sacramento River in
the Delta Meadows area and to the
north, and near the confluence of the
Cosumnes and Mokelumne Rivers
(Roberts et aL, 1977). Old drawings and
historic writings indicate there was some
riparian woodland in the Delta proper
along the natural levees of the major
waterways (Thompson, 1957). While
much of this original woodland was
cleared for levee construction or mainte-
nance, remnants exist in a few places.

Vegetation. Riparian woodland trees
are over three meters tall, with a dense, ¯
shrubby understory. Cottonwood
(Populusfremontii), western sycamore
(Piatanus racemose), white alder (Alnus ~’
rhombifolia), valley oak (Quercus
lobata), and willow (Salix spp.) are com-
mon trees, and blackberries (Rubuspro-
cerus), buttonbush (Cephalanthus
occidentalis), wild rose (Rosa spp.), wild
grape (Vitis californica), and mugwort
(Artimesia douglasiO are typical of the
understory. Riparian woodlands of the
Central Valley have been described in
detail by Jepson (1893), Thompson
(1957), Conard et aL, (1977), and have a park-like aspect. Where alluvial permits the alder to live on this per-
Robichaux (1977). There is much flo- soils are found only as a narrow levee ormanently saturated, nitrogen-poor
ristic variation from site to site, with margin bordering peat lands in the ten-substrate. Along most of the fiver bank
well-developed, mature woodlands inter of the Delta, riparian woodlands arethere is a dense tangle of naturalized
some places (e.g., Cosumnes- less extensive and less well-developed, blackberry, buttonbush, wild rose,
Mokelumne area, southern reaches of Within each patch of woodland mugwort, and other plants. Further
Middle River and Old River), mature butthere is further variation in response to upslope in the dark shady forest there are
modified woodlands in others (e.g., Deltathe changing elevational gradient, illus-few understory plants. Trees occurring in
Meadows), and young mixed stands of trated by a mature woodland remnant these mixed stands at sfightly higher
alder, cottonwood, and oak (e.g., Little near Howard’s Landing on Steamboat elevations are ash (Fraxinus latifolia),
Mandeville, Quimby, Tinsley, Lost LakeSlough. At its very lowest elevation, on box elder (Acer negundo vat. califor-
Tule Islands). a terrace plateau, an open stand of whitenicum), western sycamore, cottonwood,

In the southern reaches of the Delta alders grows with Carex spp. as a and valley oak. Understory is also absent
and along the Consumnes-Mokelumnegroundcover. Alders probably are the where grazing has occurred.
area, alluvial soils predominate, and inpioneer species of this tree community. Wildlife. Of all types of habitat in
places the woodland extends well back Alder trees have root nodules tht con- California, dpaxian woodland supports
from the river. Along Middle and Old tain a symbiotic nitrogen-fixing bac- the highest diversity of bird life (Small,
River, oaks dominate and the forest mayterium (Frankia aim) which undoubtedly1974), reflecting the great structural
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diversity provided by towering trees, aggressive competition for nest sites the channel islands. If left undisturbed,
dead snags, shrubby understory, and (starlings). In the Delta, this impact hasmost riparian shrub-brush would even-
varied ground cover adjacent to open been most severe in the riparian wood-tually develop into woodland, but
waters and marshland (MacArthur and lands, where warblers, vireos, and holeperiodic disturbance from levee main-
MacArthur, 1961; Balda, 1975). The nesters have been particularly affected, tenance practices discourages this long-
stratified foilage profile of ground Mammal activity in riparian wood- term successional process.
cover, understory, where it exists, and land is diverse. Bats glean the insect Shrub-brush vegetation varies in
multilayered canopy provides many population; skunks, raccoons, mink, composition from one locality to
different places or niches for nesting, occasional grey squirrels, and other another, reflecting differences in topo-
feeding, and cover. The absence of an native mammals forage and find cover graphy, disturbance history, and sur-
understory reduces this habitat diversityin the woodlands. Black rats and houserounding vegetation. Where clearing to
somewhat. The deciduous trees and mice, both introduced species, are abun-facilitate levee inspection has been in-
shrubs of the riparian woodland contri- dant in this type of habitat throughout complete or infrequent, riparian shrub-
bute to a moist litter layer underneath, the Delta. Beavers may excavate their brush vegetation becomes most well-
which is habitat for mulitudes of insects,lodges in the banks, but more often dodeveloped. As an example, the banks
other invertebrates, reptiles and amphi-so in the berms which may lie between along the western tip of Grand Island,
bians, and small mammals, all impor- the banks and the open channels, at the confluence of the Sacramento
tant components of a rich food web that River and Steamboat Slough, support
supports many larger animals. Acorns, Riparian Shrub. Brush impenetrable thickets of wild rose, elder-
grapes, rose hips, berries, and other
fruits produced by the riparian vegeta- sand bar willows, young coast live oaks,
tion also provide an important seasonal Vegetation. Riparian shrub-brush issycamores, ash, alders, and box elders.
food source, characterized by broad-leaved woody Wildlife. Birds use shrub-brush

Many features of riparian woodland growth predominantly less than 6 metersriparian thickets for foraging and as
are valuable to fish habitat: the shaded tall. The most common plants are cover. The linear arrangement of the
canopy with branches hanging over andshrubs like blackberry, wild rose, youngshrubby growth adjacent to the water-
in the water; exposed roots; irregular alder, and willow, and herbaceous spe-ways provides a protected travel cor-
banks; leaves, twigs, and other organiccies like stinging nettle and mugwort, ridor for small birds during daily or
material shed into the river; and sub- An occasional tree, usually willow, cot- migratory movements. Common species
merged snags. Riparian vegetation in- tonwood, or sycamore, may be present,include the white-crowned .sparrow,
creases the diversity of niches available These shrub-brush communities occur rufous-sided towhee, house finch, scrub
to fish for spawning, larval develop- on broad, unriprapped levees, and on jay, song sparrow, bushtit, ruby-
ment, and adult maintenance. Tempera-natural berms on the margins of some ofcrowned kinglet, and fox sparrow. At
ture control, cover, and suitable habitat

tat for at least 34 species of birds (see ¯
Habitat Use Chart). These birds include
hole nesters, such as the woodpeckers,
tree swallows, and wood ducks; insect
feeders such as the flycatchers and
vireos; bark gleaners such as the nut-
hatch and titmouse; high canopy nesters
such as great blue herons, Swainson’s
hawks, and other raptors; and other
birds that require one of the special
habitat features found only in woodland
riparian habitat.

Certain birds introduced to the west
with the advent of active settlement,
such as brown-headed cowbirds and
starlings, have had a severe impact on
native songbirds of the Central Valley
through nest parasitism (cowbird) and
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least six birds depend on riparian shrub-species are favored, however, by the
brush to meet essential habitat needs concentrations in riprap of crayfish,
during some phase of their lives (see which provide forage for black bass and
Habitat Use Chart). Many of the mam-striped bass. Shoreline with old riprap
mats, reptiles, and amphibians that fre-and shrub vegetation is ideal for bass
quent riparian woodland also use ripar- fishing.
ian shrub-brush areas, particularly if the
two types are adjacent. The diversity of
cover types and denning or nesting Hsrbacaous Banks
opportunities are much reduced in the (U P)
shrub-brush community, however. Fish
habitat benefits from shrub-brush Vegetation. Where the banks are
riparian in proportion to the extent and frequently and seriously disturbed,
maturity of the riverside vegetation, woody vegetation (bushes and trees)

. does not have the opportunity to
Brushy Riprap become established, and grasses and
(PSSI) herbaceous plants predominate. Herba-

ceous banks are most common on riprap
Vegetation. Shrubs and brush where recent rehabilitation or frequent

become established when riprapped maintenance eliminates shrubby growth.
banks are undisturbed by inspection or During the winter these banks are func-
maintenance clearing for several years, tionally bare, but summer growth can
or where riprapping has been limited to reach 5 to 7 feet (1.5 to 2 meters) or
the lower portions of the levee (low-levelmore. The most prominent plants on
rocking), allowing natural vegetation to these banks are reed grass, which may
remain on the upper part. Topographic reach 10 to 12 feet (3 to 4 meters), and
diversity of these riprapped banks is giant reed, which towers over the water-
generally lower than undprapped or ways at 20 to 25 feet (6 to 7 meters).
natural levees, and consequently the There is considerable variation in
developing vegetation is somewhat less the types of plants growing on herba-
varied. Cultivated blackberries gone ceous banks. For example, a levee on
wild dominate shrubby riprap in the Grand Island at Howard’s Landing is
Delta. Other common species include covered during the summer with grasses,
alder, stinging nettles, wild radish, including wild oats, ripgut brome, and
milkweed, willows, and smartweed. Bermuda grass. Growing among the

Wildlife. Habitat values of the grasses are scouring rush (Equisiturn
shrubby, riprapped banks are generally hymale), mustard, blackberry, wild
less than those of the unriprapped asparagus, filaree, mugwort, and fennel.
shrub-brush riparian areas. During the Grassy riprap on Tyler Island along the
wildlife census, fewer birds were ob- north fork of the Mokelumne has a
served using shrubby riprap Sites than sligl~tly different mix of introduced
unriprapped, herbaceous, or shrub- grasses and herbs, such as Italian rye-
brush banks in the immediate vicinity, grass, rabbit’s foot grass, (Hordeurn
Only where the vegetative cover on rip- spp.), nut grass, milk thistle, wild oats,
rapped banks has grown almost out of and Bermuda grass. A bank on
the brush stage does the habitat appear Mandeville Island, facing Franks Tract,
to support a comparable degree of wild-~upports a cover of poison hemlock,
life activity. Where riprap is present, . young sand bar willow, wild radish,
and no mudflats at the base are exposedBermuda grass, and thistles on the top,
at low tides, bank burrowing by beavers,and sedges and tules on the wave-
muskrats, kingfishers, and other animalswashed river side. Detailed descriptions
is not possible. In some respects riprap of herbaceous levee vegetation at a
diminishes fish habitat diversity, par- number of sites along the Sacramento
ticnlarly by removing subhabitats (bank-River, including one in the Delta study
side pools, eddies) used for spawning area, are given by the John Muir
and incubation (USFWS, 1976).Some Institute (1978a; 1978b).

6-19

C--056330
(3-056330



Wildlife. During the fall and winter,Unvegetated Riprap
when the cover on these banks is at a (mapped according to adjacent
minimum, wildlife use is limited, and habitat type)
small flocks of sparrows are the most
common birds. When summer growth is Recently rehabilitated or cleared
present, bushtits, house finches, and riprap is devoid of plants. This condi-
other small seed-eating birds visit the tion is temporarY, however, as grass and
banks. Kingfishers may perch on pipes,other plants become prominent on these
old docks, or other structures associatedbanks during the spring and summer, as
with the grassy banks, they do on herbaceous banks.

California voles, house mice, Wildlife. Lack of vegetation for
Norway rats, and California ground cover makes the habitat value of these
squirrels are the most common residentriprapped banks minimal for most spe-
mammals. Norway rats and ground cies of animals. The rocks do provide
squin-els inhabit burrows that they dig inperches and resting areas for birds using
banks where vegetation is low or sparse,the open water and nearby brushy areas,
Ground squirrels are most active and however, and water that collects be-
conspicuous during the spring and sum-tween the rocks may be used as bathing
mer months. Extensive burrowing can pools by some birds. Norway rats are
lead to levee failure, and control of one of the few residents in these areas,
ground squirrelsis importantlevee finding adequate cover under the rocks
management consideration. Clearing ofand in accumulated debris. Crayfish
levees by cutting and burning facilitates make use of riprap below the waterline
visual inspection, but also attracts the for habitat.
ground squirrels by creating the open,
disturbed habitat that they prefer (JMI,
1978a; 1978b).
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RIPARIAN HABITATS
I     II

I

Channel Islands the dredge spoils were disposed there
(PPFO1,PSS1, PEM1, PEM2, UP) (Beauchamp, pers. comm.).

Wildlife. Wildlife h~bitat on the
Islands in the Delta waterways are ofislands is enhanced by the relative isola-

many kinds, from small patches of tulestion from human activities and distur-
to more well-established mixed habitats,bance. General wildlife uses of the
with riparian woodland, dense shrubs, islands are discussed under the compo-
open lakes, grassland, and freshwater nent habitat types.
marshes. Many of the islands were pro- Lost Lake Tule Island, in the
ducts of channel dredging and levee Stockton deep water channel near Disap-
building, which cut off peninsulas and pointment Slough, exemplifies the mixed
looping protuberances and left them habitat nature of some of the channel
isolated from the main tracts of land. islands. Alluvial soils form uplands on

Most of the channel islands are the north and west of the island;
in the central and gouthern Delta, riparian woodland, shrub-brush, and
on Disappointment Slough, White grassy open fields occur there. On the
Slough, Potato Slough, the San Joaquinsoutheast are tidal and nontidal marsh-
ship channel, Old River, and Middle lands, where at least one black rail, a
River. Size, configuration, and vegeta- bird listed by the California Department
tion of the islands are variable, but theyof Fish and Game (DFG, 1978) as rare,
are all surrounded by water and more orwas recorded during this study. Wildlife
less isolated from the more intensively use of this particular island with its wide
used agricultural portions of the Delta. variety of habitats is correspondingly
Some islands receive high seasonal usevaried and extensive.
from houseboaters and water skiers, but Wooded islands occur throughout
most are privately owned and infre- the Delta, but are nowhere common.
quently used. Five Fingers Islands, in Middle River

Vegetation. Islands used as disposalbetween Connection Slough and Colum-
sites for major channel dredging (e.g., bia Cut, is covered with young riparian
western tips of Grand and Sherman woodland. While there are a few high
Islands, and near the Delta Yacht Club spots on the island, probably formed
on Tule Island in the Stockton deep from dredge spoils that were placed
water channel) are characterized by san-there when the "fingers" were created,
dy soils. Vegetation on these areas variesmost of the island is inundated by high
with the age of the spoils. Recent tides and floods. House mice, Norway
disposal areas are open with grasses, rats, and voles are common resident
Russian thistle, and herbaceous plants;mammals; a wide variety of birds feed
older areas support young willows and and nest in the woodland tangle.
other shrubs. Shrubby willows are occasionally

Because deposition of streambed present on dredge spoils disposal sites,
sediments is a natural deltaic process, and provide cover for many small birds
many native plants are adapted to (see Habitat Use Chart). Wildlife use of
periodic disturbance and apparently arethe sandy, open dredge spoils area may
able to recolonize the dredge spoils sitesbe high, particularly when the spoils site
as well. Deposition of dredge spoils mayis adjacent to a more fully vegetated
cause a major change in the ecological habitat type. American kestrels, white-
nature and habitat value of a site, how-tailed kites, turkey vultures, and other
ever. The spoils area at the western end raptorial birds take advantage of the
of Sherman Island was a marshy area open areas for hunting. Mammal use
before deposition of dredge materials also depends on the amount of cover
occurred there. Now the site is more in the spoils area and in the quality of
than four feet higher than the original adjacent habitats.
elevation, and while willows and other
terrestrial vegetation are gradually col-
onizing the area, the biological produc-
tivity of the site is less than it was before
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AGRICULTURAL or plowed under. Asparagus, tomatoes,Quimby Islands. Whistling swans, Can-
sugar beets, and other row crops are in-ada geese, and large numbers of ducks

H A B ITA T S tensively cultivated; or chards and vine- are attracted to fields that are flooded
yards are more permanent, less inten- for several months during the winter for
sively worked, and provide a significantleaching or to create waterfowl habitat,

Cultivated Lands amount of cover, and to areas flooded by ponded rain-
(U P,AG) Wiidli[e. During the fall and winter, water and unpumped seepage (see Habi-

agricultural fields are important habitattat Use Chart). Swans, geese, and sand-
The predominant habitat in the for shorebirds and large flocks of geese,hill cranes in particular are dependent

Delta today is an agricultural one. A swans, and ducks. Shorebirds and ducksupon these flooded fields for winter
variety of crops are grown, and perma- migrating south are attracted to agri- feeding and resting habitat. A few Aleu-
nent .pasture lands occur on the eastern cultural fields that are flooded in the latetian Canada geese, a subspecies listed by
and western periphery of the Delta. Thesummer and fail. These fields are typi- the U.S. Fish and Wildlife Service as
vegetational characteristics and the typescally flooded for a day or two with endangered (USFWS, 1979b), use these
and intensity of cultivation, irrigation, shallow water to control weeds and cen-flooded fields each year as a resting or
and other management practices in- tipedes (Orr, pers. comm.; Zobel, pers. feeding stopover on the way to their
fluence the wildlife habitat uses and comm.), and provide resting and feedingtraditional wintering grounds in similar
values of the agricultural lands, habitat for the migrant birds, habitat in the San Joaquin Valley. The

Vegetation. Forage crops -hay and While most open fields in the Delta flooded fields of the Delta areas to some
alfalfa- are periodically cut or plowed receive some waterfowl use, cornfield degree substitute for the ancestral
under. Vegetative cover in these fields isstubble, fallow lands, and bare plowed wintering habitat that was lost when the
low and uniform. Corn and sorghum fields on a number of islands and tractsmany acres of backswamp were con-
are planted for harvest for the commer- near the center of the Delta are most verted during reclamation. Winter food
cial market and also by game clubs andconsistently valuable to wintering birds,is supplied by unharvested grain, weed
private farmers for wildlife food and These areas of heavy use include seeds, young sprouts, insects, worms,
coVer. Most of the crop is harvested in Rindge, Empire, Webb, and MacDon- and grubs in the field.
late summer; a small percentage is left aid Tracts, and Staten, King, Venice, Suitable wintering habitat is a critical
standing to attract wildlife, but most Mandeville, Medford, Mildred, and limiting factor for many Pacific Flyway
fields are left as stubble over the winter waterfowl populations. The Central
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AGRICULTURAL HABITATS

Valley is habitat for roughly 60°7o of all permits year-round use, abundant Abundance of these birds on
Pacific Flyway waterfowl, and for 91 070 cover, insect and plant food, and the agricultural lands is increased by the
of all waterfowl wintering in California. development of a diverse and complex proximity to riparian vegetation
Approximately 10% of all Central wildlife community. In contrast, mowed (Rollins, 1977). Brushy growth along
Valley waterfowl populations winter in pasture is periodically disturbed by field borders and adjacent ruderal
the Delta, including an estimated 38,000planting, cultivation, and mowing, and lands provide cover and nesting habitat
whistling swans, 7307o of the Central the habitat value is correspondingly that enhances the agricultural habitat in
Valley population (USFWS, 1977). less. much the same way riparian vegetation
When the amount of suitable available Pastureland and open fields on the does. Patches of farmland throughout
wintering habitat is reduced, waterfowl eastern side of the Delta are a winter- the Delta are managed for pheasant pro-
crowd into the remaining flooded areas,ing habitat of Statewide significance for duction, often in cooperation with a
Conditions of overcrowding and poor thousands of greater and lesser sand- local gun club.
nutrition from inadequate food supplieshill cranes. Brack Tract and the Blackbirds (Brewer’s and red-
lower resistance and are conducive to southern part of New Hope Tract form winged) are often abundant in both
outbreaks of avian cholera and avian the core of the crane habitat, although flooded and unflooded agricultural
botulism, the birds disperse from there to feed fields. During much of the year,

The number and location of floodedon Staten and Tyler Island and blackbirds feed on weed seeds and
fields in the Delta varies from year to elsewhere. Sandhi!l cranes use unfloodedfield grain, but during the spring and
year, depending on the weather and cur-fields, but seem to prefer these fields in-early summer, when they are feeding
rent leaching practices. Increased salinityterspersed with wet and marshy areas nestlings a high-protein diet, blackbirds
of Delta water would limit the winter for roosting. Duck clubs in this area fill consume mostly insects and grubs
leaching of fields, reduce the amount oftheir ponds in late September and earlyfrom farm fields.
waterfowl habitat, and cause a shift to October, creating essentially the only Orchards and vineyards are used
more salt-tolerant crops with less wild- ponded areas in the Delta at that seasonby songbirds as feeding and nesting .
life food value than corn. Improved (Rollins, 1977). habitat, particularly during the spring
harvest efficiency leaves less corn and Unflooded wheat fields, corn fields, and summer. Application of insec-
grain in the fields; discing of stubble in sugar beet fields, and pasture provide ticides and herbicides during times of
the fall instead of leaving it until springhabitat for the three most important heavy bird use may reduce the
also reduces the available food for upland game birds in the Delta: the in- available food source and limit the
waterfowl (USFWS, 1977). Poor levee troduced ring-necked pheasant and habitat value. Row or truck crops are
maintenance that leads to the perma- the native California quail and mourn- regularly disturbed by farm machinery
nent, deep flooding of agricultural landsing dove. In 1977, 80 to 90,000 phea- and consequently receive only
converts fields used heavily by water- sant, 35,000 quail; and 110,000 doves sporadic and limited use by wildlife,
fowl into open water habitat, with were taken in the Delta by hunters mostly as a feeding area. Forage crops
minimal wintering value. (Slosson, pers. comm.). Riparian are less frequently disrupted, and pro-

Associated with the flooded fields woodland is extremely important vide cover and nesting as well as,
are many acres of unflooded fields, habitat for all three game species, feeding opportunities.~
particularly cornfields and pasture, that
are also valuable winter wildlife habitat.
White-fronted geese, snow geese, and
Ross’ geese winter in the Delta area in
large numbers, and depend on cornfields
in particular for wintering habitat.
Fields of stubble or uncut stalks provide
a favored daytime resting area and food
supply. During the hunting season geese
often leave the relative protection of the
cornfields to feed on the grain and seeds
in the more exposed flooded fields dur-
ing the night.

Pastureland includes permanent
pasture and mowed pasture (e.g.,
alfalfa fields). Permanent pasture is not
cultivated or mowed but is left largely
undisturbed. This relative habitat
stability is important for wildlife, as it
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Ruderal Lands
(up [AF])

Long-fallow agricultural fields,
abandoned homesites and fields,
untended lands in urban or residential
areas, and Other lands where the
native vegetational cover has been in-
terrupted or disturbed by humans are
grouped as ruderal lands. Unlike most
fallow fields, which are left untended
for only a season or two, ruderal lands
have been allowed to revert to some
degree to a natural state and are
characteristically early successional
communities. Ruderal lands are not
widespread throughout the Delta, as
most available land is intensively
cultivated, particularly in the peat-~oil
region of the central Delta. Towards
the south, where mineral soils
predominate, ruderal lands occur more
frequently, but even there they are
small and not common.

Vegetation. Ruderal lands differ ~ ing the break and subsequent levee other raptorial birds that frequent
floristically from each other, dependingrepair have made it unsuitable for ruderal sites (see Habitat Use Chart)
on past land use and surrounding recultivation (Simpson, pers. comm.), find abundant prey (house mice and
habitat types. For example, an aban- Wildlife. Available cover, food, California voles) there and in adjacent
doned homesite overlooking the and lack of disturbance contribute to agricultural lands.
Sacramento River at Brannan Island the high wildlife value of these lands. Roughly 330 kite pellets containing
State Park contains a small group of Little natural or naturalized upland regurgitated, indigestible prey remains
native trees, including sand bar, habitat is available in the Delta, were collected from underneath the
Gooding’s, and arroyo willows. Other because of the intensive agriculture kite roost in February, 1979 and
vegetation on the site includes or- there. Where such habitat exists,~ analyzed for content. The remains of
namental trees and shrubs which were wildlife use can be extensive, even 59 California voles and one house
planted there; the ground cover is a though the.habitat may be relatively mouse were found in a sample of 50
mix of native and exotic grasses and small in acreage. Even narrow brushy pellets, with an average of 1.2 in-
herbaceous plants. A second ruderal margins between fields and along the dividuals per pellet (Madrone
site, in Terminous, also includes nativeinsides of levees provide a significant Associates, unpublished data).
and ornamental trees but is dominatedamount of wildlife habitat, but clean- Not all pellets underneath the roost
by a thick tangle of blackberry. Past cropping practices eliminate most of were collected. It is not known how
land use history of this site is not ap- this edge habitat. Specific wildlife use long this particular roost had been
parent from the vegetation, of an area depends to some degree on occupied by the kites, so it is not possi-

A third ruderal site, on Andrus the different kinds of cover’and habitatble to estimate the total impact this
Island, is adjacent to cultivated fields, found there and on adjacent lands, kite population had on the local rodent
Ground cover at this third site is On the Andrus Island ruderal site, apopulation on the basis of this pellet
primarily wild radish and varions large group (+ 20) of short-eared owls analysis. However, if it is assumed that
grasses. Willows have become was found to Use heavy radish cover each pellet represents roughly one
established in some of the lower-lying, there as a winter roosting area, and overday’s meal for each bird, then every
soggy places, and along Brannan Island75 white-tailed kites used a willow clumpday while they occupied the roost, this
Road, which fronts the site. This site liesthere as a winter roost. Clearing of the flock of 75 kites was removing approx-
immediately behind the spot where the willows in early February eliminated thisimately 90 voles from the surrounding
levee failed June, 1972, causing the roost site, and the kites were not seen agricultural fields.
Brannan Island flood of that year. San-there the following season. These and The actual number of prey taken
dy sediments deposited on the site dur- may be even greater. Not all small
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UPLAND HABITATS

mammals eaten by raptorial birds are as waterweed, pondweed, Myrio-
represented in pellets (Brooks, 1929). phyllum, and water milfoil.
Other investigators, looking at a larger Wildlife. In a vegetated ditch, wild-
sample, found a slightly higher pellet life habitat values are similar to those of
content count of 1.43 individuals per freshwater marshland, although the total
pellet (777 small mammals in 544 kite area included in the ditch habitat is usu-
pellets) (Walan and Stendall, 1970). ally linear and relatively small. Because
Based on observations made by they are so numerous and widespread,
Warner and Rudd (1974) in the however, drainage and irrigation ditches
Sacramento Valley near Davis, during contribute a significant amount of wild-
the winter a typical adult kite makes life habitat to the Delta region at large.
about 12 hunting forays each day, with Crayfish and bullfrogs are character-
a successful capture rate of 31%, for istic inhabitants of irrigation ditches
an average capture rate of 3.7 prey and may spread from there to flooded
animals daily, fields. Burrows dug into the ditches,

Since voles and other small banks, and agricultural lands by crayfish
rodents have home ranges that are are reported to cause damage to levees
generally less than 2 acres (Harestad and crops (Riegel, 1959).
and Bunnell, 1979), significant reduc-
tions in local rodent populations can be
made by a concentration of raptorial
birds such as these white-tailed kites,
which hunt over areas up to 1.8 miles
away from their perching sites (Warner UPLAND
and Rudd, 1974). (U P)

Although they are small in extent,
ruderal lands are often heavily
populated with house mice, California On the edge of the Delta is a mix-
voles, pocket gophers, and California ture of upland habitats, including
ground squirrels. Black-tailed jackrab- pasturelands, grazed grasslands, other
bits feed in the area, as do various agricultural areas, and a few remnants
mammalian predators and scavengers, of oak savannah. These uplands on the
including grey fox, weasel, raccoon, periphery are qualitatively different
skunk, and Norway rats. Among the from similar habitats in the Delta,
reptiles likely to be found there are which are a!l more or less associated
western fence lizards, gopher snakes, with sloughs and waterways.
and racers. Where there is fresh water in Undeveloped upland occurs on the
ditches or seepage areas, toads, treefrogs,southwest of the Delta area, between
bullfrogs, and crayfish may breed. Tracy and Byron; in the west, on the

hills surrounding Rio Vista; and to the
Drain.a.ge and east, on the lands between
Irrigation Ditches Sacramento and Stockton. According
(AG,PEM2) to early accounts (Fremont, 1845), in

presettlement days much of the Delta
Drainage and irrigation ditches are periphery was a "grassy sward", with

found throughout the Delta, bordering innumerable wildflowers and oak trees
and criss-crossing agricultural fields andgrowing in open savannahs. Perennial
levees. In c.ultivated areas, ditches are grasses occupied the hillsides to the
usually cleared periodically of vegeta- west. Today grassland still covers
tion. On the periphery of fields and in these hills, but the composition is not
other less intensively used areas, ditch the same. Native perennial grasses
marshes may develop, containing tules,have been replaced and the grass-
cattails, reed grass, and herbhceous lands are dominated by introduced an-
annuals; floating aquatic plants like nual spedes. To the east, native valley
duckweed, Azolla, and pretty water vegetation has been converted to
smartweed; and submerged plants suchpasture. Remnants of oak savannah
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are few; one example occurs in a Wildlife. Wildlife use of these northernmost point of distribution of
county park adjacent to Highway 5 at peripheral upland habitats is much the the California legless lizard occurs in
Eight Mile Road. same as it is over the many square these dunes (Stebbins, 1966). The San

A unique upland habitat occurs at miles of California where similar Joaquin kit fox, another federally-listed
the western end of the study area, in habitat occurs. But when compared endangered species (USFWS, 1979b), has
the sand dunes near Antioch. These with the inner Delta, where the con- been reported from orchards and brush-
dunes are a remnant example of a tinual presence of water enhances the land in the agricultural areas south of
more extensive system that once attractiveness of most habitats, wildlife Brentwood (Morrell, 1975). This area is
occurred along the now developed use of the uplands is less varied and. the northernmost portion of the kit fox
southern bank of the San Joaquin less extensive. That there is a func- range. The foxes are not as abundant
River. Two plants and a butterfly, listedtional difference between the Delta here as they are at the southern end of
by the U.S. Fish and Wildlife Service asproper and the flanking upland habitatsthe San Joaquin Valley.
endangered, occur on these dunes is suggested by the fact that during
(USFWS, 1979b). Under the provisions this study, no deer mice (Peromyscus Vt~lTla[ POOLS
of the Endangered Species Act of 1973,rnaniculatus) were trapped anywhere (not mappeci)
critical habitat has been established in ’ within the water-dominated portion of
the dunes for the two plants, the Contrathe Delta, even though all habitat types Vernal pools are a unique habitat
Costa wallflower and the Antioch Dunesthere were investigated. The only feature, with unusual edaphic
evening primrose. These are the only records of the mouse for the area characteristics and a high proportion
two plants on the federal endangered come from the oak savannah at the of endemic, specialized native plants.
species list for which official critical county park adjacent to Highway 5, in They are formed when winter rains col-
habitat had been designated as of an upland habitat removed from the in-lect in shallow pools underlain by an
November 30, 1979 (USFWS, 1979a).fluence of tidal waterways, impervious hardpan layer. Once more
Official designation of critical habitat The only known population of common throughout the Central Valley,
confers additional protection to en- Lange’s metalmark, an endangered but-vernal pool habitat has been lost on a
dangered species’i’rom activities carriedterfly, occurs in the Antioch Dunes, large scale to agdcttltural conversion.
out or funded by federal agencies, along with its necessary food plant, the Pools are now far less numerous, and

Antioch buckwheat. In addition, the found mostly on the terrace soils on
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DEVELOPED AREAS

the eastern margin of the Valley, palm trees, fruitless muiberry, eucalyp-
although remnant examples have sur- tus, fruit trees, and lawns. AroundI vived elsewhere as well (Holland and marinas, original marshland havemay
Griggs, 1976). been dredged and natural banks recon-

Two groups of vernal pools occur figured with bulkheads and riprap; open

I on the westernmost edge of the Delta water is covered with docks and boat
study area. The Jepson Prairie, also slips.
known as the Dozier vernal pools or Wildlife. Most of the Delta is rural
the Dixon vernal pools, lies at the or small town in character, and a con-

I western end of Lindsey Slough, siderable amount of wildlife habitat re-
roughly between Barker and Calhoun mains even within the developed areas.
Cuts. These pools are surrounded by Some species are able to successfully
remnant perennial grasslands and are adapt to this habitat, including robins,

I of great botanical significance attracted to lawns; house finches; house
(Medeiros, 1976). On the southwest, sparrows; yellow-rumped warblers;
along the railroad tracks south of mockingbirds; starlings; orioles; and

I Byron, is a second group of vernal other songbirds. Seagulls frequent
pools. These differ somewhat from the fishing centers and marinas, scavenging
other pools in the Central Valley in thatbait and offal. Other, more sensitive
they are slightly alkaline, and the plant species primarily inhabit adjacent

I community composition is correspon- undeveloped areas but visit the
dingly different (Hood, 1978). Four of developed habitats regularly. Common
the plant species found in vernal pools mammals include the house mouse,
peripheral to the Delta are listed by the Norway rat, raccoon, opossum, andI U.S. Fish and Wildlife Service or the feral cats and dogs.
California Department of Fish and Increased automobile and truck traf-
Game as endangered or of concern tic and human presence associated with

I (USFWS, 1979b; Rae, pers. comm.), developed areas have a direct, adverse
Wildlife. In the spring, the fresh effect on the native wildlife, which suf-

water that collects in the pools is a fer from roadkills and are driven out of
valued habitat resource to many wildlifeformer habitat. Domestic and feral cats

I species, particularly amphibians which and dogs can become efficient wildlife
use it for egg-laying. During the remain-predators, and may cause depredations
der of the year, vernal pool areas are of some concern.
barely distinguishable from the sur-I rounding grasslands, and the overall
habitat value is also very much the same.

!
DEVELOPED AREAS
(UR)

Town centers (e.g., Isleton, Rio
Vista, Walnut Grove), residential
homesites, trailer parks, marinas, and
other places where buildings, pavement,
and other artificial structures dominate
the habitat, are lumped as developed
areas. Vegetation in these places can be
as varied as the landscaper’s imagina-
tion, with exotic plantings of oleanders,
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SANDY DREDGE LOUGH
SPOILS AND D-OFF RIPARIAN UPLAND -I RIPRAPPED LEVEES RUDERAL H WOODLAND DEVELOPMENT

Location: Locatio~ Loca tions: Localion

I Throughout the Delta Grand island¯ Sherman Island =more Sloughs Outer margins of Delta: southeast Upland -. on the edge el lhe [,telta be-Headreac, h Island ~rn Delta: San Joaquin River, Delta tween I racy and Byron. on hdls Sur.
Sloughs Meadows, Cosumnes and rounding Rio Vista. and between

iokelumne Rivers confluence. Sacramento and StocKton. ’:Jta’~es near
Antioch.
Development .- Iowns. homesites.

Vegetation: , Vegetation Vegetation: Vegetation
Relatively undisturbed riprapped banks are Wdlows, native and =hire, and emergent Variable tall riparian woodland Introduced annual grasses and forbs"
brushy (blackberry. alder, stinging nettles, duced grasses, and her- ~n margins, trees, dense shrubs. Cottonwood. wdd Dais. r=pgut brome, foxlail. Italian¯ wild radish, milkweed, smartweed): rip- baceous shrubs. ~eeds. ware: western sycamore, white alder, wildrye, canary grass, horseweed.I rapped banks more frequently maintained ;tweed. wata~ valley oak. willow, ash. box elder, so’.’,thlstle, muslavd, sweet clover.
are herbaceous (introduced grasses and - h;,ar:int h buttonbrush, blackberry, wild common knotw~.ed; various exohc.~ in.
herbs, wild oats¯ ripgut brome. Bermuda rose. wild grape, ciuding oleanders palm trees, fruit-
grass, mustard, wild asparagus, Italian less mulberry, eucalypt~ls a:~d fruil
ryegrass, rabbit’s foot grass, poison trees m residential areas
hemlock, thistles; tall native grasses: reed

I grass, giant reed): and recently rehabilitated
banks are unvegetated.

Wildlife: Wildlile Wildlife: Wildlife
Fish: black bass and striped bass attracted Birds: many hawk species. :is. Birds: diverse assemblage - Birds: horned lark. western meadow.
by crayfish concentrations near submerged white-tailed k=tes. California herons and egrets, wood duck. lark blackb=rds. :nockingb:rd. robin.I riprap quail, ring¯necked pheasant. Swainson’s hawk. owls. wood- sta’dmci yeller, r~:mped warhler
Birds: On brushy, riprapped banks - hawks, killdeer, mourning dove. owls. ~sh- white -

flycatchers, swallows, war-       d, black crap-     peckers, flycatchers, plain tit.          I’,ouse sparrow or,oies, house bnchCalifornia quail, wren:it, warblers, northern th bass, mouse, nuthatches, western Mammals’ hou.~e :house. Norway rat.
oriole, tinches, sparrows; On herbaceous biers, blackbirds, sparrows, bluebird, warblers,
banks - California quail killdeer, owls. Mammals. California vole. )ella smelt. Mammals: bats. skunk, raccoon, dogs
horned lark. swallows, water pipit, western black rat. Norway rat. hOUSe occasional grey squirrel, black rat.

I meadowlark, blackbirds, finches, sparrows: mouse, pocket gopher, pied-billed Reptdns and Amphibians, western

On uP, vegetated riprap - belted kingfisher. Callfomia ground s~uirrel, k; dependent occasional beaver, fence h.~ard yellow.bellied racer, com-
"~ - egret and Reptiles ~nd Amphibians: western men kinqsnake. Pactitc gopher sr~ake.

killdeer, mourning dove. western meadow- Reptiles and Amphibians" :~ kingfisher, fence lizard, valley garter snake, western toad Pacil=c treefroq
lark, house finch, western fence lizard, yellow- Pacific gopher snake, common
Mammals: brushy riprap - desert cottontail, bellied racer. Pacific gopher kingsnake. Pacific treefrog.
western harvest mouse. Norway rat. house snake, western toad. Pacific skrat, river slender salamander.

I mouse; Herbaceous - California ground :reef reg.
squirrel. California vole. Norway rat. house
mouse, striped skunk: Unvegetated - homesites.
Norway rat.
Reptiles and Ampnib=ans" western fence
lizard, California al|igator lizard. Pacific
gopher snake (in cover areas), western toad.I Pacific treelrog (in moist cover areas).
yellow-bellied racer common kingsnake.

Values and Sensitivities: ~ Values and Sensitivities ,=s Values and Sensltivites: Values and Sensitivities
-- Riprapping generally reduces wildlife -- Cover attracts many small ,.~;o vaiuabte -. Most diverse habitat in Delta, .-. Antiocl~ dun~::s plovid~, crdical

I value of levee banks, birds: ripen areas used by :rs to natlvn rich food source, nesting sites, habitat for several endangered

attract ground s~uirrels which btlrrow rocolonize spods sites. .~:~. ’- *~ab~’,~t -- Habitat most threatened hy p~ese~t

Spoil slie.s can be used t~

!

C--056340
C-056340



Freshwater Marshes
SPECIES HABITAT USE .... COMMENTS

.... ~ ~ ~ ~ ~,.

BIRDS

Pied-billed Grebe E E,5 P P
Double-crested Cormorant S S Nainly immatures; su~er birds do not bre~

in Delta.
Great B]u.e Heron P p p
Great and Snowy Egret S S S ~.-
Black-crowned Night Heron P S ~.
Least Bittern ? E E?,5 E E
American Bittern E E?,5 P P More common in winter than as a breedinq bird.
~allard S P S S P P Small numbers breed at edge of marshes.

: Larger numbers fn winter, but minorttx
of population in this habitat. 14")

Pintall S P S P
Green-winged Teal S S S
Cinnamon Teal S S,5 S S Small numbers breed in summer. Langer

numbers in winter, but minority of
population in this habitat.

American Wigeon S S S
Northern Shoveler S S S
Wood Duck S S
Ruddy Duck S? S S S
White-tailed Kite; Sharp-shinned and

Cooper’s Hawk S
Marsh Hawk p p p p
Virginia Rail; Sora E? E ? E E Both Virginia Rail and Sora known to be in

Delta all year and probably nest due to
ideal habitat, but no records to confirm
this.

Black Rail ? E ? E E Heard calling in breeding season in ideal
habitat for nesting.

LEGEND: (Numbers refer to references that follow the species list.)

E = Es___sential - This species depends upon some feature of this habitat for the ~ndicated habitat use.
P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondary- Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



Freshwater Marshes
SPECIES .... ¯

HABITAT USE COMMENTS

Common ~11~nule ~ I I I I~’~ I~ P
~e~can Coo~                           P                S    "

Short-eared 0~1 ¯ P S P Roost also tn overgrown ftelds where
undlsturbed.

BeltedK~ngftsher S
Black Phoe~ S ¯ ¯ S S
Tree, Rough-wfnged, Barn, and Cliff

Swallow P - " P S     ~ny aerial trisects taken for food.

Long-billed Harsh Wren E ~
. E,S E" Ec=-onYellowthroat ~ I I’ I I E’s I ~~e~o~-.~ ~k~ ~ I I I I ~’~ I ~ ~    ~os~ o~ h~ ,. ~e~e n~,~.

Red-~tnged B]ackb]rd P p p p

Tr~colored Blackbird E E P P
Brewer’s Blackbird S S S
Brown-headed Cowbf~d S " ? S PaPaslte -p]aces i~s eggs tn o~he~

nests.
Song Sparrow P p p p

HAHHALS

Beaver E E S S Hany houses a~e built in marshes oP ~a~shy
islands. Feed on ~u]e ~oo~s bu~ prefe~
ba~k.

Neste~n Ha~ves~ House S S S S Prefers grassy a~eas; sometimes found
margins o~ marsh.

California Vole S Similar ~o above.

LEGEND: (Numbers ~e~ee ~o ~e~e~ences that fo]]ow ~he specfes

E = Essential - This species depends upon some feature of this habita~ ~r the ~ndica~ed habitat use.

P =P~e~e~ed - Hos~ gene~a] l~ving ~equ~emen~s o~ ~h~s species a~e met in ~his habitat. In the Delta, ~he majority of the population ~s found here.

S = ~econdarZ - Some gene~al living requirements of ~h~s species ~e met in ~h~s habitat, bu~ o~her habitats a~e used as

X = Species was observed but da~a are ~nadequa~e to dete~ine speclf~c habitat use.



Freshwater Marshes
SPECIES HABITAT USE .... COMMENTS"

Huskrat E E,P P P
~o~ay Rat S S S S Usually .prefer an area ~ith more solid

ground, yet are abundant here.
House House S S S S As above, ~et are found here.
Raccoon ? ? S S Undoubtedly are here, but may be only

passing through while feeding.
Weasel ? ? S ?
Mink E,P ? P P May breed if enough solid ground for den

exists.
River Otter ? S? ?’ Ve~ scarce.
Bats S Feed over the marsh; no species identifi~

REPTILES

Western Pond Turtle E P E P Common; nests on shore, not in water.
Vall~ Garter Snake p P P Feeds on and around marsh.
Giant Garter Snake E E ~ Prefers open water and grassy bank~ in and

adjacent to marshes. Now scarce in Delta,
listed as rare by California Department of

AMPHIBIANS                                                                                                   Fish and Game.

Western Toad E Terrestrial, except for breeding (1,2,3,4)
Pacific Treefrog S E S Widespread in Delta.
Bullfrog E E P Introduced but now widespread.

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Seconda_~_~j~- Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



Channels And Open Water
SPECIES I HABITAT USE COMMENTS

FISH

Pacific lamprey X X E E N X Parasitic on fish in ocean.
River lamprey X X E E N X Parasitic on fish in salt and fresh water.
White sturgeon X X E E R X Commercial fishery closed in 1917,
Greensturgeon X X E E R X Less desirabl~ than white sturgeon.
Threadfin shad X X P P N Important forage species.
American shad X X E E R X Commercial fishery closed in 1957.
King salmon X X E E R C X Most are fall spawners.
Silver salmon. X X E E R C X Rare in Delta.
Steelhead X X E E

~
R X Anadromeus form of ra’inbow trout; most popular freshwater gamefish.

~ Delta smelt X X P N Prefers low salinityl restricted to Sacramento-San Joaquin Estuary.
C~) Longfin smelt X X E E R X Important forage species.
"~ Hitch X X S S N Abundance declining in Delta.

:alifornia roach X X S S N .Most abundant in intermittent foothill streams.
Sacramento blackfish X X P P C ~Prefer turbid waters.
Sacramento splittail X X ~ R :Confined to Delta region; tolerates brackish water; most abundant

inative cyprinid.
Hardhead X X S S H’ !Prefers undisturbed sections of foothill streams.
Sacramento squawfish X X P P N Siltation and competition of introduced predatory fish reducing

populations.
Solden shiner X X S S C Sold as bait fish.
Fathead minnow X X S S C Sold as bait fish~ common in intermittent streams.
Boldfish X X S S N Disturb gamefish habitats.
~arp X X s s R C Detrimental to native species and gamefish.
Sacramento sucker X X S S N Uncommon when competing with introduced species (e.g., carp and goldfi
Black bullhead X X S S N Overcrowded populations often contain stunted individuals.
Brown bullhead X X P P R !Largely unexploited by sport fishermen.

LEGEND:
E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat~ In the Delta, the majority of the population is Found here.

S = Secondar~ - Some general living requirements of this species are met in this habitat, but other habitats are used as well.



Channels And Open Water
’ ,SPECIES    i       .HABITAT’ USE ........ COMMENTS

INVERTEBRATES

O’possu,m shrimp X × P    P Prtmary .food of young striped bass.
(Neomys~s mercedis)

Amphipod X X P    P
(¢orophlum splnicorne)

Amphipod X X P    P
(Corophium stimpeonl)

BaX shrimp X X S C Important food for fish.
(Crangon franciscorum)

6rass shrimp X    X P    P C ~ntroduced~ competes.with bay shrimp.
(Palaemon macrodoctylus)

~ud crab
(Rhithropanope~s harrisl)

Crayfish X    X P    P R C ~ost edible crayfish.
~Pacl faetacus leni~culus )

Crayfish X X S S(Procambarus c larkl i )

Asiatic clam X X P P C Extremely abundant in places.

Japanese cockle X X P P
Tapes japonica)

Gem clam X X P
(Gemma gemma)

LEGEND:

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the populatioa is fou;~d here.

S = Secondary - Some general living requirements of this species are met in this habitat, but other habitats are used as well.



Channels And Open Water

i .... ’ "

F!SH (Continued)

White catfish X X S S R Favor low-current areas.
Channel catfish X X ~ P R Prefer deep, swift cbanne]s; more desirable thanwhite catfish as

a sport fish and for aquaculture.
Rainwater kt]liftsh X X P P N Prefer brackish water.
Mosquttoftsh X X S S N Effective form osqutto control; may eliminate other s~]l fish.
Mississippi silverside X X S S M Spreading throughout Delta.
Threespine stickleback X X S S N X Both anadromous and freshwater populations exist.

~
Striped bass X X E E R X Commercial fishery cl~sed in 1935; abundance correlated to Delta

outflows. Delta essential habitat for a~adromous populations.
(~J Sacramento perch X X P P R Only native centrarchid; rare in Delta~ population decline due to
(~) interactions with introduced centrarchids.

Bluegill X X S S R Abundant~ often large populations of stunted individuals.
IGreen sunfish X X S S N Pioneer species~ prefer intermittent streams, often replacing

California roach; aggressive and abundant; often large populations of
stunted individuals.

Warmouth X X P P N Prefer warm, turbid, muddy-bottomed, vegetated sloughs.
Black crappie X X S S R Prefer warm, clear, vegetated lakes; thriving in some sloughs and

irrigation ditches.
Largemouth bass X X S S R Prefer disturbed or artificial habitats; popular gamefish.
Smallmouth bass X X S S R Most abundant in large tributaries of Sacramento & San Joaquin Rivers.
Bigscale logperch X X P P N Prefer muddy-bottomed, turbid sloughs.
Tule perch X X P P R Only freshwater surfperch.
Yellowfin goby X X S N May compete with native gobies and sculpins; abundant in fresh and

sea water; may spawn in fresh water.
Prickly sculpin X X S I S N Fresh and salt water; streams and lakes.
Pacific staghorn sculpin X X S R C Mostly juveniles and newly mature adults in fresh water; sold as bait.
Starry flounder X X S R C Mostly immature fish in fresh water; possibly spawn in freshwater.

LEGEND:

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is fo~md here.

S = Secondary - Some general living requirements of this species are met in this habitat, but other habitats are used as well.



Open Water

SPECIES HABITAT USE COMMENTS

BIRD__S

Common and Red-throated Loon E E E Only one record each, in 11/79.
Eared and Western Grebe E E E E
Pied-billed Grebe E E
Double-crested Cormorant E E Summer residents are mainly immatures.
Mallard; Gadwall; Pintail S S S S     Greater n~bers in winter.
Green-winged Teal; American Wigeon;

No,hem Shoveler S S S
Wood Duck S S S
Redhead S S S
Ring-necked Duck; Canvasback; Lesser

Scaup; Ruddy Duck P p p
Co~mon Merganser p p p
Come, on Gallinule S S S
American Coot S S S
Western Gull p p p
Herring Gull P P Found in winter.
California and Ring-billed Gull S S Found in water all year.
Bonaparte’s Gull; Forster’s Tern E S Seen most of year.
Caspian Tern E S Seen over water, mainly in summer.
Belted Kingfisher E E
Tree Swallow P P Feed over water; roost elsewhere.
Rough-winged, Bam, and Cli.ff Swallow

I    P
P Feed over water; roost elsewhere.

LEGEND: (Numbers refer to references that follow the species list.)

E = Essentia| - This species depends upon some feature of thls habitat for the indicated habitat use.
P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondary- Some general living requirements of this species are met in this habitat, but other habitats are used as wet1.

X = Species was observed but data a~e inadequate to determine specific habitat use.



Open Water                                             I~

SPECIES 1 HABITAT USE ! COMMENTS m                                            ~

Z

Beaver Passing through.
Muskrat Passing through.
River Otter S
Harbor Seal S Several instances in Delta including the
Caltfo~ia Sea Lfon S ? American River, Lower Delta, and up the

Mokelumne as far as Thornton.                                            ~0

LEGEND: (Numbers refer to references that follow the species list,)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = .Secondary- Some general living requirements of this species are met in this habitat, ~ut other habitats are used as well.                      o

X = Species was observed but data are inadequate to determine specific habitat use.

Im~ m ........ n ......m mn INIIIH



Lakes And Dead-End Channels
SPECIES ,,, HABITAT USE ’ COMMENTS

FISH

Threadfin shad X X P P N Often concentrate in dead-end sloughs.
Delta smelt X X E E N Most spawning in dead-end sloughs; restricted to Sacramento-San

Joaquin Estuary.
Hitch X X P P Common in lakes and reservoirs.
Sacramento blackfish X X P P Abundant in oxbows.
Sacramento spllttail X X E E R Require dead-end sloughs with submerged vegetation for spawning.
Golden shiner X X P P C Sold as bait fish.
Carp X X S S R C Detrimental to native species and gamefish.
Sacramento s~cker X X S S N Uncon~non where there are introduced species (e.g., carp and goldfish).
Black bullhead X X P P N Often populations a~e overcrowded, with stunted individuals.
Brown bullhead X X S S ¯ R ¯ Largely unexploited by sport fishermen.
White catfish X X P P R Favor low-current areas.
Mosqultofish X X S S N Prefer shallow, high temperature zones.

IMississippi silverside X X P P N Introduced to control midges and gnats; replace other small fish
as forage species.

Bluegill X X S S R Abundant, often large populations of stunted individuals.
White crappie X X P P R Prefer warm, turbid lakes and reservoirs;displacin~) black crappie in

SOme areas,
Black crappie X X P P R Prefer warm, clear, vegetated lakes.

’Largemeuth bass X X P P R Prefer disturbed or artificial habitats; popular qamefish.
Smallmeuth bass X X S $ R Most abundant in large tributaries of Sacramento & San Joaquin Rivers.
Prickly sculpin X X S $ N Fresh and salt water~ streams and lakes.

INVERTEBRATES
Opossum shrimp X X S S Primary food of young striped bass.

(~eorn~eCe me~oed~e)
Amphipod X X S S
,, (Coroph~um s~in~corne), , [.                                                                  .

LEGEND:

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondary - Some general living requirements of this species are met In this habitat, but other habitats are used as well.



Lakes And Dead-End Channels
SPECI ES HABITAT USE COM M ENTS

LAKES AND ~ ~

DEAD-END CHANNELS ~ N

INVERTEBRATES (Continued)

~phipod X X S S

Crayfish X    X P P R C Burrowing may damage levees.
(Pro~bar~s cl~i)

Asiatic clam X     X S S C May become extremely abundant.
(Rorblc~ fl~ea)

LEGEND:

E : Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondary - Some general living requirements of this species are met in this habitat, but other habitats are used as well.





Oxidation Ponds

SPECIES ..... HABITAT USE’.. COMMENTS

BIRDS

Eared Grebe p p p
Pied-billed Grebe S S S
Double-crested Cormorant S
Great Blue and Green Heron S S S
Great and Snowy Egret S S S
Mallard S ? S S Breeds nearby, probably.
Pintail S S S
Green-winged and Cinnamon Teal; American

Wigeon S S S
Northern Shoveler p p p

Redhead; Ring-necked Duck; Canvasback;
Lesser Scaup; Ruddy Duck S S S

Common Gallinule; American Coot S S S
Killdeer S S S S
American Golden and Black-bellied PlOver P P P Many black-bellieds in fall and winter.
Co~on Snipe S S S
Long-billed Curlew S S S
Spotted SanSpiper p p p
Greater Yellowlegs S S S
Lesser YeIlowlegs S S S Many in migration.
Pectoral Sandpiper P P P Only records from here 9/76 and I0/;~4/79.
Least Sandpiper S P S s
Dunlin S S S
Short-billed Dowitcher p p p
Long-billed Do~itcher S S S

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondar~ - Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.

L



Oxidation Ponds
SPECIES HABITAT USE COMMENTS

~estern Sandpiper p p ~
Marbled Godwtt p p p
American Avocet S S S
Black-necked Stilt P P? p p     Seen with ~oung in ~ugust; may be nesting
~tlson~s and Northern Phalarope p . p p area.

Herring Gull S S S
California and Ring-billed Gull S S S
Hew Gu11 S S S
Bonaparte’s Gull S S S S
Forster’s Te~ S? S S
Rock ~ve S ? S S     Nests on ~fldtngs and other structures.
~ou~tng Dove S S S
Black Phoebe . S ? S S
Tree Swa11~ S S S Swall~s are aerial feeders.
Rough-winged Swallow S S S
Bam and Cltff Swallo~ S S S S Nests on buildings and ot~r structures.
C~on Crow S S S
gater Piptt S S S
Starltng S S S
House Sparrow S S S S     Nests on buildings and other structures.
gestem Neadowlark S S S
Red-winged, Tricolored, and Brewer’s S S SBlackblrd
Brown-headed Cowbird S S S
House Finch S S S S Nests on buildings and other structu~s.
Savannah Sparro~ S S S

LEGEND: iN.bets refer to refe~nces that follow the species list.)
E = Essential - This species depends upon s~e feature of this habitat for the indicated habitat use.
P = Preferred - Host general living requirements of this species are met tn this habitat. (n the Delta, the ma3ority of the population is found here.
S = Secondary- Some general ltvtng requirements of this species are met tn this habitat, but other habitats are used as ~ell.
X =Spectes ~as observed but data a~ inadequate to detemine specific habitat use.





Riparian Woodland

SPECIES HABITAT USE COMMENTS

BIRD__S

Great Blue Heron E E P Essentlal for breeding in spring
Green Heron E E,5 P Essential for br~dlng in spring
Great Egret E E?,5 S No rookery noted this year, but fo~erly

known to nest.
Black-crowned Night Hewn E E,S P
Wook Duck E ~ E,5 P
Turkey Vulture S p

Whlte-tailed KI~ S P,5 S
Sharp-shinned. Hawk p p p
Cooper’s Hawk E E,5 P P.
Red-tailed Hawk P P,5. S ~
Red-shouldered Hawk E E,5 P
Swainson’s Hawk E E P
American Kestrel P P S
California Quail S S,5 S S
Mourning Dove P p p

Barn Owl S S,5 S
Screech Owl P P,5 P
Great Horned Owl E E,5 S E
Anna’s Hummingbird S S P
Belted Kingfisher S
Common Flicker E E,5 S E

iAcorn Woodpecker E E,5 P P
Yellow-bellied Sapsucker S S S

LEGEND: (Numbers refer to references that follow the species list.)

E Essentia____~l- This species depends upon some feature of this habitat for the indicated habitat use,
P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Seconda_~- Some general living requirements of this species are met in this habitat, but other habitats are used as well.
X = Species was observed but data are inadequate to determine specific habitat use.



Riparian Woodland

SPECIES HABITAT USE ................ COMMENTS

Downy Woodpecker; Nuttall’s Woodpecker E E,5 P P
Western Kingbird S S S S
Ash-th~ated Flycatcher E E P P
Black Phoebe S S S
Willow Flycatcher E E,5 E E     Probably foyer nester, may be only fall

migrant now.
Western Flycatcher; Western Wood Pewee P p p

Tree Swallow E E S P Threatened by Starlings taking over nest
sites.

Scrub Jay p p ~
Yellow-billed Magpie P P,5 P
Co,on Crow E E,5 P

Plain Titmouse E E,5 E E Threatened by Starlings taking over nest
sites.

Bushtit p E,5 P P
White-breasted Nuthatch E E,5 E E Threatened by Starlings taking over nest

sites.
Red-breastedNuthatch E E E
Wrentit p ? P P Preference here is for the bushy areas.
House Wren E P ? P E Occasional winter resident
Winter Wren E E E
Bewick’s Wren P p p p

American Robin P P,5 S P    !Wintering population much higher

Varied Thrush p p p

Hemit Thrush E E E
Swainson’s Thrush E E E
Western Bluebird E E,5 S S Hole nester

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondary - Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



Riparian Woodland

SPECIES H _ABITAT USE ......... ’" COMMENTS

Blue-gray Gnatc~tcher E E E Occasional ~Inter resident.
Ruby-crowned Kinglet E E E
Cedar Waxwing p p p
Loggerhead Shrike E E,5 S
Starling p P P     Favor holes for nesting.
Hutton’s Vireo E. E E Status of residency not well known

but may not migrate.
Sollta~ Vireo E E E
Warbling Vireo ? E ? E E
Orange-crowned Warbler p p p
Yellow Warble~ E E,5 E 5
Yellow-ru.mped Warbler p p p
Townsend’s, Black-Throated Gray, and

MacGillivray’s Warbler P P p
Common Yellowthroat S S S
Yellow-breasted Chat E E,5 E E .
Wilson’s Warbler p p p
Northern Oriole p p p p
Brewer’s Blackbird S S,5 S
Brown-headed Cowbird S ? S     Lays its eggs in nests of other birds.
Western Tanager p p
Black-headed Grosbeak P E,5 P
Blue Grosbeak P S,5 P Most likely to breed in shrubby willows.
Lazuli Bunting p p
Purple Finch p p
House Finch S S S S

LEGEND: (Humbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferre~ - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondar~ - Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



Ripadan Woodland

SPECIES HABITAT USE COMMENTS

~erican Goldfinch P P,5 P
Rufous-sided Towhee P p p p
Dark-eyed Tunco P S P
~hite-crowned, Golden-crowned~ White-

throated, and Fox Sparrow P S P Most likely to be found in brush.
Lincoln’s Sparrow S S
Song Sparrow p p p p

~AM~LS

Virginia Opossum P P S S Will occu~ many habitats and raids
agricultural lands, too.

Drnate Shrew S S P P ~ery scarce or at least seldom trapped.
Broad-footed Mole P P P P Occupy ~ny other areas as well.
Yuma Myotis ? ? S S One collected here; most of the ~z,:’:-~c

migrate south.
California Myotis ? ? Expected, not recorded.
Big Brown Bat ? S Expected during the summer.
Red Bat ? ? S S Recorded in Delta during breeding season.
Hoary Bat p P P P Hibernates and roosts in trees.
Townsend’s Big-eared Bat ? ? ? ? Expected but no Delta records.
Pallid Bat Not as likely in this habitat
Brazilian Free-tailed Bat ? ? ? ? Might feed here
Desert Cottontail S S S S
]lack-tailed Jack Rabbit S S S S
3ray Squirrel E E P P     Only where there are oaks.
Botta’s Pocket Gopher S S S S Varies in parts of Delta.

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitatuse.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found h~re.

S = SecondarE- Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to detemine specific habitat use.



Riparian Woodland

SPECIES ,, , HABITAT USE. COMMENTS

Western Harvest Mouse S S S S In grassy areas of the woods; less
abundant than House Mouse.

California Vole S S S S In grassy areas of the woods; less
abundant than House Mouse.

Black or Roof Rat ~p P P P Seems most abundant in this habitat.
Norway Rat S S S S Seems to be less abundant here than

the Roof Rat.
House Mouse S S S S Always abundant but possibly fewer here

than in Ruderal or other areas.
Coyote S ?S S Some evidence that they feed here.
Gray Fox S S S S Prefers brushy areas.
Raccoon p P P P Often den in hollow trees.
Long-taile~ Weasel S S S S Where there are mice there are weasels.
Striped Skunk p P P P Skunks use many habitats,
Bobcat S S S S Usually prefers drier areas.

REPTILES

Western Fence Lizard S S S S
Cali~rnia Alligator Lizard 2 2

These.reptilesYellow-bellied Racer 2 I 2 2
San Joaquin Whipsnake 2 2 2 ~

breed in or

Pacific Gopher Snake 2 2 2 f adjacent to

Common Kingsnake 2 2 2

J

this habitat.

Valley Garter Snake S,2 S,2 S,2
Western Rattlesnake ? Probably no resident population;

individuals arrive on flood debris.

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondary_- Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data a~ inadequate to determine specific habitat use.





Ripadan Shrub-Brush

SPECIES ..... HABITAT i~SE COMMENTS .......

BIRDS

Green Heron E E,5 P "
Black-crowned Night Heron .E ? p

American Bittern S S
Turkey Vulture S S
White-tailed Kite P P Large winter roosts found in shrubby

willows.
Sharp-shinned Hawk                                          P                           p        p

~ Cooper’s Hawk . P S,5 P P

~13 Red-tailed and Red-shouldered Hawk S S ¯
--~ Swainson’s Hawk S S

Marsh HawK; American Kestrel S S
California Quail P P,B S P
Ring-necked Pheasant S S
Rock Dove S S
Mourning Dove P p p

Barn, Screech, and Great Horned Owl S ? S S Heard calling during breeding season.
Long-eared Owl E ? E Status uncertain
Anna’s Hun~ningbird S ? S S Seen during breeding season.
Selasphorus sp. Hummingbird S S S
Belted Kingfisher S S Nest in burrows in steep dirt banks.
Common Flicker; Downy and Nuttall’s Prefer the occasional trees in this

Woodpecker " S S S habitat.
Western Kingbird S S S S
Ash-throated Flycatcher ’S S S S
Black Phoebe S S S

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondary - Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



Riparian Shrub-Brush

SPECIES                  HABITAT USE                 COMMENTS

Say’s Phoebe                                              S                           S        S
Willow Flycatcher                                                       P       P,5        P        P     Formerly nested, but now only migrant.

Western Flycatcher; Western Wood Pewee                                   P                   p        p

Tree Swallow                             S                                             S

Rough-winged, Barn, and Cliff Swallow                S                                    S

Scrub Jay                                p                                             p        p

Yellow-billed Magpie                       S                                               S        S

Common Crow                              S                                   S                  S
Probably breedshere. Usually does in suchBushtit                                 P                                   P         P        P "     habitats.

Wrentit                                   P                                     P?         P        P     Probably breeds in brush are~.

House Wren                                          P                                      .P        P     Occasionally found in winter.

Winter Wren                                                  S                             S        S

Bewick’s Wren                              P                                     p         p        p
American Robin                           S                                             S        S

Hemit Thrush                                                p                             p        p

Swainson’s Thrush                                                      P?                  P?       P?     Status uncertain.

Bl.ue-gray Gnatcatcher                                         ?        p                   p        p

Ru~-crowned Kinglet                                          ~                             p        p

Loggerhead Shrike                         S                                                      S

Hutton’s Vireo                                                          P                   P        P     Status of residency uncertain; may not
migrate.

Solitary Vireo                                                          p                   p        p

Warbling Vireo                                      p                  p        ?         p        p

Orange-crowned Warbler                                        p         p                   p        p

Yellow Warbler                                      P                  P       P,5        P        P

Yellow-rumped Warbler                                         S                             S        S

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondar~ - S~me general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



Ripadan Shrul~Brush

Black-throated Gr~y and To~send’s
Warbler ,, mmsm ISI 

Nests in tules, cattails, brush, etc.,

Yellow-breasted Chat I I E 1 E 5 E

Bre.r’ s Blackbird

P
Western Ta.ager

Rufous-slded Towhee
l P l    " l P P

Dark-eyed Junco; White-crowned, Golden-
~,o,,e~. an~ ~n~o~,’, ~,,~owI      I

Virginia Opossum m P I I ~ P
Broad-footed Hol~

LEGEND: (Numbers refer to references thBt follo, the species list.)

E = Essential - This species depends upon so~e feature of this hBbitat for the indicated h~bitBt use.
P = Preferred - Most general living requirements of this species are met in this habitat. In ~he Delta, the m~jority of the population is found here.

S = Seco~- Some general living requirements of this species ~re met in this habitat, but other h~bit~ts are used ~ well.

X = Species ~Bs observed but data are inBdequBte to dete=ine specific hBbit~t use.



Riparian Shrub-Brush

SPECIES .... HABITAT USE ..... cOMMENTs

Bats                                                                                       ?               Most bats will feed in this area.

:Desert Cottontail                          p                                     p         p        p

Black-tailed Jack Rabbit                  S                                   S         S        S

Califo~ia Ground Squirrel                 P                                   P         P        P     If so~ open a~as exist.

~Botta’s Pocket Gopher                      S                                     S         S        S

Western Harvest Mouse                     $                                   S         S        S     In open, grassy areas in brush.

California Vole                            $                                     S         S        S     In open, grassy areas in brush.

iNorway Rat                               p                                   p         p        p

House Mouse                              p                                   p         p        p"

Coyote                                    S                                     ?         S        S     Not observed, but reported by trappers.

Gray Fox                                 p                                   p         p        p

Raccoon                                  p                                   p         p        p

Long-tailed Weasel                        S                                   S         S        S

Spotted Skunk                              p                                     ~?         p        p

Striped Skunk                              p                                     p         p        p

Bobcat                                 S                                 S        S       S

REPTILES

Western Fence Lizard                      p                                   P         P              Common

California Alligator Lizard                 P                                     P         P               Not common during this study period.

Yellow-bellied Racer                       S                                     S         S               Not c~mon during this study period..

Pacific Gopher Snake                       P                                     p         p

Co~on Kingsnake                         2                                   2         2

Valley Garter Snake                       S,2                                   S,2       S,2              If water is nearby.

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondary - Some genera] living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



Riparian Shrul Brush

SPECIES ,,, HABITAT USE COMMENTS

AMPHIBIANS

~estern Toad S S Leaves to breed, spends part of time
in ground.

Pacific Treefrog S S Present most of year.

~EGEND: (Numbers refer to references that follow the species list.)
Essential - This species depends upon some feature of this habitat f6r the indicated habitat use.

Preferred - Most general living requirements of this specie~ are met in this habitat. In the Delta, the majority of the population is found here.

Secondar~ - Some general living requirements of this specie~ are met in this habitat, but other habitats are used as ~eIl.

Species was observed but data are inadequat~ to determine specific habitat use.



Riprap With Brush Cover

SPECIES HABITAT USE COMMENTS

~ ,
Gre(~n Heron S S S
Sharp-shinned and Cooper’s Hawk S S
White-tailed Kite, Red-tailed Hawk, S Often the only available perch in culti-

Marsh Hawk, and American Kestrel S rated areas; will feed on available prey.
California Quail S ? S S May nest on ground in brush~ expected.
Mourning Dove ~ S S
Barn Owl S
Great Horned Owl S S
Belted Kingfisher S. Found everywhere next to water.
Common Flicker S
Western Kingbird S S S S
Ash-throated Flycatcher S S
Black Phoebe S S
Scrub Jay S S S
Yellow-billed Magpie and Common Crow S
Bushtit S S,5 S S
Wrentit S ? S S     May nest in brush.
Bewick’s Wren S S S S
American Robin S ? S S More abundant in winter.
Hermit Thrush ? S S
Blue-gray Gnatcatcher S S S
Ruby-crowned Kinglet S S S
Loggerhead Shrike S
Starling S S
Warbling Vireo S S S
Orange-crowned Warbler S S S S

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habiLat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the

S = Secondary- Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



Riprap With Brush Cover
SPECIES ..... HABITAT USE " COMMENTS

Yellow ~arbler S S S S
McGillivray’s Warbler S S S
Common yellowthroat S S S S

Usually nests in tules, cattails, etc.
nest in bushes hanging over water.

Wilson’s Warbler                                                        S                 S        S
Red-winged Blackbird S
Northern Oriole S S S S
Brewer’s Blackbird; Brown-headed Cowbird S ? S
Black-headed .and Blue G~sbeak S ? S S
House Finch S S S S,
American Goldfinch S S,5 S S
Rufous-sided Towhee S S S S
Dark-eyed Junco; White-crowned’, Golden-

crowned, Fox, and Lincoln’s Sparrow S S S
Song Sparrow S ? S S     May nest in brush but nests not seen,

m~.ALS
Virginia Opossum ? ? S S
Dese~ Cottontail P ? S S
Black-tailed Jack Rabbit S S S
California Ground Squirrel S S S S     Favors open areas.

Western Harvest Mouse S S S S Usually in some grass under brush.

California Vole S S S S
Black Rat S S S S
Norway Rat P P p P

House Mouse P P P P

Coyote ? I ?

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated i~abitat use.
P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population ~s found hpr,..

S = Secondary- Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.
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Riprap With Herbaceous Cover
SPECIES HABITAT USE COMMENTS

BIRDS

Green Heron; ~erlcan Bittern S S
California Quail S S,5 S S
Common Gallinule; ~erican Coot S S
Killdeer S S S S Nests in open area.
Spotted Sandpiper; Greater Yel~owlegs S S
Rock and Mourning Dove S S
Barn and Great Horned Owl S Feed on ~e~u~, other rodents.
Burrowing Owl S S? S?
Short-eared Owl S S
Belted Kingfisher S     Found almost everywhere near water.
Common Flicker S S
Black Phoebe S S
Horned Lark S S
Barn and Cliff Swallow S S?     Use riprap for bathing, drinking, and

feeding young.
Bewick’s Wren S
Mockingbird S
Water Pipit S S S
Loggerhead Shrike S
Starling S S
House Sparrow S
Western Meadowlark S S
Red-winged Blackbird S S? S S May nest in taller p’,,-~’~ such as mustard.
Brewer’s Blackbird S S
Brown-headed Cowbird S S

LEGEND: (Numbers refer to references that follow the species list.}

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.
P = Preferred - Most general living requirements of this species are met in tbis habitat. In the Delta, the ~ajority of the populaLion is fou,d here.

S = SecondarZ - Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



0

Riprap With Herbaceous Cover o

SPECIES .... HABITAT USE==o=~ ......... COMMENTS
~0~

g]ack-headed and Blue Grosbeak S Z
House Finch S S
~merican Goldfinch S S
Rufous-sided Towhee S
Dark-eyed Junco; ~hite-cro~ed, Golden-

crowned, and Lincoln’s Sparrow S S S
Song Sparrow ,S S S

~ALS

Virginia Opossum S S
Broad-footed Mole S ? S S If enough cover and not too dry.
Black-tailed Jack Rabbit S S f~{~)
California Ground Squirrel P P P P ~refer low vegetation or open areas. ~
Botta’s Pocket Gopher S S S S

~
Western Harvest Mouse ? ? S S I

ICalifornia Vole P P p p

Norway Rat S S S S 0
House Mouse S S S S
Weasel S S
Striped Skunk S S

REPTILES

Western Fence Lizard S S S
California Alligator Lizard S X
Yellow-bellied Racer 2

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.
P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondar~ - Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.
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Dredge/Spoils
SPECIES , ~ HABITAT USE COMMENTS,

BIRD__S

Turkey Vulture S S S Mainly hunts open areas.
White-tailed Kite S S,B S S Prefers willows for roosting.
Sharp-shlnned Hawk S S S Hunts in willows.
Cooper’s Hawk S S S Hunts in willows.
Red-tailed Hawk, Red-shouldered Hawk,

American Kestrel S S S Hunts open areas.
Marsh Hawk S S? S S May breed in grassy area.

~
California Quail, Ring-necked Pheasant~ S S? S S Heavy grass and brush areas.

(~)
Killdeer S S? S S

rx3 Rock Dove S S S
Mourning Dove S S,5 S S
Ba~ Owl, Great Horned Owl S S S
Burrowing Owl, Short-eared Owl S S S
Anna~s Hummingbird S S S Near flowering plants,
C~mon Flicker S S S Feeds on ants on ground.
Dory Woodpecker, Nuttall’s Wood~cker S S S In larger willows.
Western Kingbird S S S S S Mostly in migration.
Black Phoebe S S S
Say’s Phoebe S S S S
Willow Flycatcher, Western Flycatcher, .

Western Wood Pewee S Willows.
Horned Lark S S S In open.
Tree Swallow S S S More c~mon in summer.
Rough-winged Swallow, Barn Swallow,

Cliff Swallow S S Aerial feeders.

LEGEND: (Numbers refer to references that follow the species list.}

E = Essential - This species depends upon .some feature of this habitat for the indicated habitat use.
P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is Found here.

S = Secondar~ - Some general living requirements of this species are ~t in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



Dredge/Spoils

.... SPECIES ’ ’,’"’, .... HABITAT USE .,, COMMENTS

Scrub Jay S S S S In willows, other brush
Yellow-billed Ragpie S S S
Con~onC~ow S S S
Gushtit S S,5 S S In vegetation.
Wrentit S S? S S In brush areas.
Bewick’s Wren S S S S In brush.
American Robin S ? S S La~er n~bers in winter; may breed here.
Hermit Thrush S S "S Winter in willows.
Blue-gray Gnatcatcher S? S S S Prefers willow.
Ruby-crowned Kinglet S S S Prefers willows and riparian.
Water Pipit S S S Open areas.
Loggerhead Shrike S S S S
Starling S S S
Hutton’s Vireo, Solitary Vireo,

Warbling Vi~o S S S Found in willows.
Orange-crowned Warbler S $ S S Found in brush and riparian.
Yellow Warbler S $ S,5 S S Prefers willows.
Yellow-r~ped Warbler S S S Willows
Black-throated Gray Warbler, Townsend’s

Warbler, McGillivray’s Warbler, S S S Willows.
Wilson’s Warbler

Nest usually in tules or brush, over waterCommon Yell~throat S S? S S or damp soil.
Western Meadowlark S S In open, grass.
Red-winged Blackbird, Tricolored Black-

bird, Brewer’s Blackbird S S S
Brown-headed Cowbird S ? S S

Black-headed Grosbeak S S S?,5 S S Willows.

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Secondary- Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



Dredge/Spoils,                                                                                         ,                                                              ,
SPECIES HABITAT USE COMM...... : ...... ENTS

~°

Blue Grosbeak S S?,5 S S Willows.
House Finch S S S S
h~ertcan Goldfinch S S,5 $ S Willows for nesting.
Rufus-sided Towhee S S S S Brush.
Bro~nTowhee S ? S S Brush and grass.
Savannah Sparrow S? S S Grass.
Dark-eyed Junco; Whi~-crowned, Fox,

Golden-crowned, and Lincoln’s Sparrow S S .S Mainly brush.
Song Sparrow S S S S Herbaceous plants and brush,

(~ MAMMALS

Virginia Oposs~ Expected here as opossums wander over most
areas.

Broad-footed MoIe S S S S
Desert Cottontail S ? S S Will depend on cover that has developed

Black-tailed Jack Rabbit S S S S

on spoil.

California G~und Squirrel S S S S
Botta’s Pocket Gopher S S S S
Western Harvest~touse S S S S
Cali~rnia Vole S S P S
Black Rat S S S S NOt co~on unless trees or large shrubs

are present.
~orway Rat p P " P P Ve~ abundant,
House Mouse p P P P Very abundant.
Coyote S

LEGEND: (Numbers refer to references that followthe species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is fuu~d

S = Secondary - Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.





Flooded Agricultural Fields (Winter Use)

SPECIES ., HABITAT USE .,, " .... ..., "" COMMENTS

BIRDS

Great Blue Heron~ Cattle, G~at, and
Snowy Egret S

Whistling Swan E E E Large n~bers~ a major wintering area.
Canada Geese P P P Occasionally includes 1 or 2 Aleutian geese.
White-fronted, Snow, and Ross’ Goose ~ E S Feed at night, rest in dry fields.
Mallard, Green-winged Teal, Cinnamon

Teal, American Wigeon, Northe~ P P Present in large numbers; als~ found in
Shoveler marshes, oxidation ponds.

Pintatl P P. Abundant in winter.
Redhead, Canvasback, Ruddy Duck S S Also found at oxidation ponds.
Sandhtll Crane S S E Major wintering population present in

Delta; fee~s in dry fields and pastures,
American Coot S S S roosts in ponded or wet fields.
Killdeer S S S
Con~on Snipe S S S Feeds on edges.
Long-billed Curlew S S S
Greater Yellowlegs, Least Sandpiper,

Dunlin, Long-billed Dowitcher P P P Feeds on edges of water; also on tideflat:.

Herring Gul] S S S
California Gu11, Ring-billed Gull S S
Tree Swallow S Feeds in air over water.
Common Crow S S
Water Pipit S S S Feeds on edges of water.

Starling, Red-~inged Blackbird,
Brewer’s Blackbird S S

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use,
P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = SecondarZ- Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



Unflooded Agricultural Fields (Winter Use)
SPECl ES HABITAT, USE COM M ENTS

BIRDS

Great Blue Heron, Great Egret, Snow~
Eg~t, American Bittern S S

Cattle Egret P S
Canada Goose P P P
White-fronted Goose E E E
Snow Goose, Ross’Goose E E E St~ng preference for corn fields.
Mallard, Pintail, American gigeon,

Northern Shoveler S S S
Turkey Vulture S
White-tailed Kite S
Sharp-shinned Hawk, Cooper’s Hawk S Hunts birds in field.
Red-tailed Hawk S S Will often sit in field.
Red-shouldered Hawk S
Harsh Hawk S S
American Kestrel S
Ring-necked Pheasant S S
Sandhill Crane E E P A majo~ wintering area in California;

includes pasture, plowed fields. Roosts
in wet areas.:American Coot S S

Killdeer, Co,on Snipe S S
Herring Gull, California Gull, Ring-

billed Gull S S
Rock Dove, Mourning Dove S S
Horned Lark S S
Common Crow S S

LEGEND: (Numbers refer to references that follow the species list.)

E = Essentia~ - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = SecondarZ- Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X= Species was observed but data are inadequate to determine specific habitat use.





Ruderal
SPECIES HABITAT USE .... COMMENTS

BIRDS

Great Blue, Green, and Black-crowned ,
Night Heron S S Most common along drainage ditches.

American Bitte~ -P P May nest here. Greater numbers in winter
Turkey Vulture S Hunts area
White-tailed Kite P P Willows, trees may support winter

roosting congregations.
Sharp-shinned Hawk S
Cooper’s, Red-tailed, and Red-shouldered

Hawk S S
~rsh Hawk p ’P G~und nester.
~erican Kestrel S ~ S Nests in cavity of she sort.
California Quail P F P
Ring-necked Pheasant P F

Introduced species frequently managed and
P      released for hunting.

Killdeer S S
Rock Dove S S
Mourning Dove S S
Barn Owl S S Nests in old barns, hollow trees, etc.
Great Horned Owl S S
Burrowing Owl p P     Some are there year-round.
Short-eared Owl P Very important habitat for ground

roosting; also use marshes.
Anna’s Hummingbird S S
Selasphorus sp. H~mingbird S S
Common Flicker; Downy and Nuttall’s

Woodpecker S S
Western Kingbird ; S S

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.
P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Seconda__~j~- Some general living requirements of this species are met in this habitat, but other habitats are used as well.
X = Species was observed but data ~re inadequate to determine specific habitat use.



Ruderal
SPECIES ...... HABITAT USE COMMENTS

Ash-throated Flycatcher S S S S
Black Phoebe S S S Nests under bridges or eaves, near water.
Say’s Phoebe S S S S
Willow and Western Flycatcher; Western

Wood Pewee S S S
Tree Swallow S S S Many more in sun~er.
Rough-winged Swallow S S
Barn and ClifF Swallow S S S S    INests on buildings and bridges.
Scrub Jay S S?,5 S S.
Yellow-billed Magpie S ? S S
Common Crow S S S
Bushtit S S,5 S S
Wre~tlt S ? S S In brushy areas.
Bewick’s Wren S S S S In brush.
Long-billed Marsh Wren S S S ~Where marshy cover exists.
Mockingbird S S S S Breeds in this habitat.
American Robin S ? S S
Varied and He,it Thrush S S S
Blue-Gray Gnatcatcher ? S S S
Ruby-crowned Kinglet S S S
Cedar Waxwing S S S
Loggerhead Shrike S S S S
Starling S S S S
Hutton’s, Solitary, and Warbling Vireo S S S Residency status unknown.
Orange-crowned Warbler S S S
Yellow Warbler S S S S S

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = Second~- Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to dete~ine specific habitat use.



Ruderal

SPECIES HABITAT USE COMMI~NTS

Yellow-rumped Warbler S S S Abundant in eucalyptus and other cover.
Black-throated Gray, Townsend!s, Mac-

Gillivray’s, and Wilson’s Warbler S S S Prefers urban, suburban, or farm yards.
Co~on Yellowthroat S ? S S Near ditches, wet areas.
Ho.use Sparrow ’S ? S S
Western Meadowlark S ? S S
Red-wlnged Blackbird S S S S Nests in large numbers but not as exten-

sively as in marshes.
Tricolored Blackbird                      S                                            S        S .

~ Northern Oriole - S S S S
.~ Brewer’s Blackbird; Brown-headed Cowbird S " ? S S May nest here.
--~ Western Tanager S S S

Black-headed and Blue Grosbeak S ? S S     May nest in willows.
House Finch p P P P

~=~ A~erican Gold Finch S S " S S Nests in willows.
Rufous-sided Towhee S S S S
Brown Towhee S ? S S May nest in the brush areas.
Savannah Sparrow S S S
Dark-~yed Junco; White-crowned, Golden-

crowned, and Lincoln’s Sparrow P P P

Fox Sparrow S S S    "
Song Sparrow S S S S

MAMMALS

Virginia Opossum S S No live specimens observed, but expected.
Dead animals noted.

Broad-footed Mole

LEGEND: (Numbers refer to references that follow the species list.)

E = Essentia~l - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is fuund h(.re.

S = Secondar~ - Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine .specific habitat use.



Ruderal
SPECIES HABITAT USE COMM ~NTS

Desert Cottontail S S S S
8lack-tailed Jack Rabbit p p p p
California Ground Squirrel P P P P Varies from site to site; prefers grassy

or open areas.
Botta’s Pocket Gopher p p p p
Western Harvest Mouse S S S S Where grassy areas are available.
California Vole p P P P As above, but can use shorter grass.
Norway Rat p P P P Favors trash, debris.
House Mouse p P P P. Abundant
Coyote ? Wandering througb
Gray Fox ? S
Raccoon S Raccoons cover all bases..
Long-tailed Weasel S Where there are mice there soon will be

weasels.
Striped Skunk $ S S S     Quite varied in distribution.

REPTILES

Western Fence Lizard S ? S S
Yellow-bellied Racer S ? S S
San Joaquin Whipsnake S ? S S
Pacific Gopher Snake S ? S S
Common Kingsnake S ? S S

AMPHIBIANS

Western Toad S S If water is available, will breed.
Pacific Treefrog S S

LEGEND: (Numbers refer to references that follow the species list.)

E = Essential - This species depends upon some feature of this habitat for the indicated habitat use.

P = Preferred - Most general living requirements of this species are met in this habitat. In the Delta, the majority of the population is found here.

S = SecondarE- Some general living requirements of this species are met in this habitat, but other habitats are used as well.

X = Species was observed but data are inadequate to determine specific habitat use.



significance of natural resources hasResources become increasingly evident in the face
of spreading human developments.
Society has come to recognize the com-
parative rarity of certain plants and
animals and their habitats and to place
value on them. Species are considered
rare, threatened, or endangered: because
they have very specialized habitat re-
quirements; because modification orRARE, TH REATEN ED, destruction of their specialized habitats

AND ENDANGERED has jeopardized their continued exis-
tence; or because their habitats them-SPECIES selves are comparatively rare. These
species are valued for their distinc-
tiveness as organisms that have adapted
to specific conditions in a highly
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TABLE 8
Rare, Threatened, and Endangered Fish and
Wildlife Whose Distribution May Include the
Sacramento-San Joaquin Delta Area

SYMBO~L COMMON ARD SCIENTIFIC NAMES STATUS ’ PLATE C ~UI~BERS DISTRIBUTIO~4/ COMMENTS4/

-- Bald eagle EI/ Ranges over most of California, nests Decline appears to be from shooting,
(Haliaeet~8 le~eocepl~8) in northern coastal and interior removal of nesting trees, human en-

mountains. Winter roosts in ripar- croachment, and environmental pollu-
ian woodlands of Sacramento and San tion (e.g., pesticides) resulting in
Joaquin Valleys...Casual visitor to reduced reproductive success.
Delta.

-- American peregrine falcon El/, 2/ Extinct as a breeding bird east of Human disturbances and pesticides in
(£a~oo pere~i~8 ~) the Rocky Mountains. Breeds in the food chain have endangered this bird.

mountains and along the coast in
California. Casual visitor to Delta.

Al California black rail R2/ 4, 5, 6 Found in tidal marshes, there usually The filling of marshes has eliminated
(£ate~aZZ~ ~cen~ ’ associated with pickleweed, from much of its habitat.
eot~n~e~l~e) Tomales Bay south to northern Baja

California; in the Sacramento-San
Joaquin Delta; and in fresh and
brackish marshes inland in southern
California to the Colorado River.

-- Aleutian Canada goose EI/ Winters in the upper San JoaqUin Val- Decline due to predation on breeding
(B~ ~e~s ~eop~e~) ley. Occasionally visits Delta. grounds by introduced foxes.

-- California yellow-billed cuckoo R2/ Sparse breeding populations are now Has also been identified south of
(Coccyz~s ~ner~canus occidenta~is) known to occur along the Sacramento Stockton on the Stanislaus River.

River from Red Bluff to Colusa duro Suitable habitat (dense riparian
vegetation) does exist in a fewing June, July, and August. Not

reported from Delta (see comment), places within the Delta.

A2 Salt marsh harvest mouse E2/ 3, 5 Formerly found throughout the exten- Population decline reflects loss of
(Heithrodontomys raviventris) sive pickleweed marshes once border- habitat due to destruction of salt

ing San Francisco Bay. Now restric- marshes.
ted to scattered areas within its
original range. Reported from Collins-
ville at the western boundary of the
Delta.

E = Endangered, T = Threatened, R = Rare.                                                  KEY TO MAP SYMBOLS:

~/Designated by U.S. Fish and Wildlife Service as endangered (USFWS, 1979).                   Confirmed Sighting

2-!Designated by the California Fish and Game Commission as rare or endangered
(California Admin. Code Title l4, Section 67.5).

Presumed range from
3-~/Propose.d for listing as a threatened species (USFWS, 1978).                               series q.f sighting.s.

4JInformation on distribution and co~.ents taken from COE Atlas (1979) with
modifications by California Department of Fish and Game (CDFG).



SYMBOL COMMON AND SCIENTIFIC NAMES STATUS PLATE C .NU~.E~S. DISTRIBUTION4/ COMMENTS4/

A3 San Joaquin kit fox R2/, EI/ 5, 7,8 Occurs in south San Joaquin Valley, Restricted to saltbush and shadscale
(v~pes macrotis m~t~o~) Carrizo Plain, Salinas Valley, and vegetation, below 2,000 feet eleva-

surrounding foothills north to San tion. Also occurs in agricultural
Joaquin, Contra Costa, and Alameda areas but only where suitable den-
counties. Occurs only on southwest ning sites are available. Conver-
border of Delta. sion of valley lands to cultivated

agriculture is reducing its range.

A4 Giant garter snake R2/ 2, 4, 6 Known distribution extends from near Populations have been decimated or
(Th~nnophis couchi ~ligas) Gridlev, Butte Co., to Burrell, eliminated by the filling of sloughs,

Fresno, Co. One of the most aquatic drainage of marshy areas, and other
of qarter snakes, it is confined to land use changes. Known distribution
areas around permanent fresh water, extends from near Gridley, Butte Co.,

to Burrell, Fresno, Co.

-- Thicktail chub E2/ The last known specimen was collected May now be extinct.
~Gi~a crassica~da) in 1957 from Steamboat Slough. Range

once included the Sacramento and San
Joaquin River systems.

A5 Lange’s metalmark butterfly EI/ Populations restricted to a few acres Loss of habitat due largely to indus-
~,Ipodemis ,,ormo lan~ei) north of Wilbur Road near Antioch, trial and agricultural development

in dunes, and sand mining. Critical habitat
designation has been proposed.

A6 Sacramento anthicid beetle T3/(can- 3 Occurs only in two sandy sites; one Off-road vehicle activity and use of
(A~t}~ic~s ~cr~n~o) didate) at the western tip of Grand Island, site as garbage dump threaten habi-

the other roughly 2 miles south of tat integrity. Entire known range
Rio Vista. proposed as critical habitat. Candidate

for official listing (August, 1980),

A7 Delta green ground beetle T3/ 3 Habitat limited to margins of 2 vernal Agricultural conversion, drainage
(’~pl~,~s viriq~s) pools in Solano County. Probably had changes, and pipeline construction

more extensive range before large- could seriously affect habitat. En-
scale conversion to agriculture, tire known range proposed as critical

habitat. Official listing expected
by August, 1980.

E = Endangered, T = Threatened, R = Rare.                                                 KEY TO MAP SYMBOLS:

~/Designated by U.S. Fish and Wildlife Service as endangered (USFWS, 1979).                    Co~firmed Sighting

~/Designated by the California Fish and Game Commission as rare or endangered
(California Admin. Code Title 14, Section 67.5).                                            Presumed range from

series of sightings
~/Proposed for listing as a threatened species (USFWS, 197B).                                    ’ ....

~/Information on distribution and comments taken from COE Atlas.(1979) with
modifications by California Department of Fish and Game (CDFG}.



TABLE 9
Rare.and Endangered Plants Whic.h May Occur
Within the Sacramento-San Joaqum Delta

HABITAT. AND DISTRIBUTION
TAXON STATUS PLATE C CHARACTERISTIC

SYMBOL SPECIES CODE STATE/FEDERAL NUMBERS COE MAPPING SYMBOL HABITAT TYPE GENERAL DESCRIPTION COMMENTS

Pl C~,s~o~assleauZe CICR Concern3/
6,8 PEMI, P£M2, R2EMI~ Freshwater marshes Shallow water, wet places Annual (?), whitish

(Slough thistle) L2EMI, L2EM2 in fields near San Joa- pinkish flowers.
quin River.

P2 B~yng~ ~e~o~ ERRA-2 Concern3/ 8 PEMI, PEH2, R2EMI, Freshwater marshes Low wet places below Perennial, blue or
(Delta coyote L2EMI, L2EM2 lO0 feet. purple flowers.

thistle)

P3 Erysiumcapitat~m ERCAA Concern3/,E4/ 5 UP Only in Antioch Critical habitat has been Biennial, flowers
var. ~n~,s~¢um Dunes established in sand yellow to purple.
(Contra Costa dunes near Antioch (USR’~S,
wallflower) 1978).

P4 H~blsc~s c~Z~fornic~s HICA Concern3/ 4, 5, 6 PEMI, PEM2, R~EMI Freshwater marshes Moist banks, freshwater Shrub, white or pink-
(California hibiscus) marsh, lower Sacramento ish flowers with

and San Joaquin Rivers. crimson centers.
P5 ~i~aeopsis masoni~ LIMA-5 R2/ 5 PEMI, PEM2, R2EMI Freshwater marshes Zone of tidal fluctuation White flowered peren-

(Lilaeopsis) of the Lower Delta. nial. Recent sight-
ings.

P6 Oeno~he~a de~toide~ OEDEH E2/, 4/ 3, 5 UP Only in Antioch Critical habitat has Annual, white to aging
var. howellii Dunes been established in pink flowers.
(Antioch dunes sand dunes near Antioch
evening primrose) ~ (USFWS, 1978).

P7 Trop~docarpum ~ap- TRCA-2 Concern3/ 5, 1, 8 UP
~

Upland Alkaline soils, low hills, Annual, yellow flowers.
par~de~n below 500 feet, in grass-
(Caper-fruited lands near Mt. Diablo.
tropidocarpum)

P8 Neo~tapfla colusana NECO E2/ 3 UP Vernal pools In dry bed of vernal rain Low annual grass.
(Colusa grass) pools.

P9 Orcu##£a mucyor~Lu ORMU E2/, 4/ 3 UP Vernal pools In dry bed of vernal rain Low annual grass.
(Crampton’s orcuttia) pools.

PlO C~cuta bolande~ CIBO Concern3/ 5 -- Tidal salt marshes Intertidal areas in west- Perennial, white
(Bolander water hem- ern Delta. flowers.
lock)

Pll ~sthenia con~gena LACO-3 Concern3/ UP Vernal pools Drying borders of Vernal Annual, yellow flowers.
(Contra Costa baeria) rain pools.

Pl2 5egene~e ~’.~noaa LELI Concern3/ UP Vernal pools Drying borders of vernal Annual, yellow flowers.
(Legenere) rain pools.

R = Rare, E = Endangered KEY TO MAP SYMBOLS:
Collected Afterlg45

~/List from C0£ (1979), modified by Steve Rae, California Department of Fish and Game (DFG). or Recent Observation Collection Before 1945

~/Designated by California Fish and Game Co~ission as rare or endangered. ~ ~
Precisely Known ~                 Precisely Known

~/Under review by DFG for possible recommendation for designation by CF&GC.

~/Designated by U.S. Fish and Wildlife Service as endangered (USFWS, 1979)o (~ Not Precisely Known ~ Not Precisely Known



NATURAL RESOURCE AREAS

specialized manner. The value of pre- Both State and federal listings of    SIGNIFICANT
serving these species is based on the rare, threatened, and endangered species
premise that once lost, a particular are maintained and periodically up- N ATU RA L
genetic combination is gone forever, dated. The federal list is supplemented RESOURCE AREAS
along with its role in ecosystem func- with notices that are published periodi-
tion, its scientific interest, and its poten-cally in the Federal Register as evidence
tial for human use or enjoyment, of rarity or endangerment of a species Locations in the Delta which have

The population decline of some becomes available. The notices removesignificant natural resources have been
species (e.g. brown pelican, peregrine species, propose the addition of new identified and mapped in previous plan-
falcon), which has endangered their con-species, and propose or designate criticalning studies, most recently in the Delta
tinued existence, can be attributed to habitat for proposed or listed species. Action Plan (DAPC, 1976a). This
perturbations in environmental condi- Animals (vertebrates and invertebrates),report inventoried significant Delta
tions (excessive DDT-DDE in the food plants, and critical habitat areas are allresource areas and classified them on
web). In such a case, the response of included on the federal list. Currently, th~ basis of resource type:
these species served as an early warningthe FWS is considering an extensive list
of environmental pollution that, if con-of plants for future listings and critical -- natural resources
tinued, could adversely affect the humanhabitat designations. -- historic resources
population as well. California’s listing of rare and en-

The genetic and social values of rare,dangered wildlife (DFG, 1978) has -- recreational resources
threatened, and endangered species haverecently been supplemented with a list of-- resource production areas
been formally recognized by both fed- plants now designated by the California
eral legislation (Endangered Species ActWildlife Commission as rare or en- -- natural hazard areas
of 1973, as amended), and State legisla-dangered. The DFG is considering a new Examples of the first three categories
tion (California Endangered Species Actlist of plant species for recommendationwere mapped by DAPC and briefly des-
of 1970). The distribution and mainte- to the Commission for inclusion on thecribed. The COE Delta Enviromnental
nance of plant and animal species State rare and endangered list. Atlas (1979a) adapted the DAPC list,
depends upon preservation of the par- Information presented in Tables 9 emphasizing natural resources but in-
ticular habitat each requires. Destructionand 10 reflects the current status of botheluding also some recreational and
or modification of habitat is particularlyState and federal listings as of January,historic resources. The Atlas mapped
hard on species which have special habi-.1980. Both tables are adapted from thethese areas.in more detail and at a more
tat requirements. As the habitat is COE Delta Atlas (1979a). They incor- useful scale than DAPC had done.
removed, the ability of a population toporate modifications provided by the The following list of natural resource
maintain itself and reproduce decreases.DFG. Mapped information (Plates C1 areas (Table 10) and the accompanying

In the Delta, certain habitats have -8) is also adapted from the COE Atlas maps (Plates C 1 - 8) are a refinement of
changed or been destroyed over the past(1979a), supplemented and modified the COE versions. Additional descrip-
decades through reclamation of formerwith DFG suggestions, 1979-80 Delta tire information, obtained during census
wetlands to agricultural land, conversionbird census data, and Federal Register or field work, has been added to amplify
from one crop type to another, drainingnotices (USFWS, 1978a; 1978b). or clarify some of the descriptions. Sev-
or filling of marshes, channelization of Animals that occur only casually or eral resources not previously identified
waterways, removal of riparian wood- infrequently in the Delta are not have been added to the list, and in a few
land, conversion of open lands to urbanmapped. Only confirmed sightings or places resource areas have been expanded
uses, and so on. This has caused drasticother official data are used to map in- to include valuable adjacent areas. The
population declines especially in speciesdividua! occurrences or assumed ranges.COE Atlas can be used to locate
that have specialized adaptations to par-Because field work and observations in approximate boundaries of most of the
titular habitat attributes and thus haqe the Delta have been limited, the numberidentified significant areas.
not been able to survive habitat mod- of confirmed sightings (particularly of Many of the significant natural
ification or loss. plants) is also limited. Thus, the mappedresource areas include historic and recre-

The most seriously affected plant distributions may not include all possibleational resource~ as well, but these are
and animal populations have been locations of rare, threatened, or eno regarded as secondary to the objectives
placed on State and federal lists. Pro- "dangered plants and animals that exist in.~of the Delta Habitat Plan. The areas all
tection and enhancement or" what spe- the Delta, but a!l suitable habitats have important open space, ecologic,
cialized habital does remain is the key toshould be considered potential habitat scientific, educational, and wildlife
the continued existence and recovery offor these species, values. They should be primary candi-
these rare, threatened, and endangered~ dates for preservation status, or for
populations, some other form of prgtection.
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SIGNIFICANT RESOURCES                                                                                                           I
I

TABLE 10
IDelta Significant Natural Resource Areas

1
Map Plates B & C

Symbol Name Numbers Description of Area

1 Antioch Sand Dunes, 5 40-acre site that is the home of two plants and a butterfly 1San Joaquin River on the Federal Endangered Species list; also, the home of
the California legless lizard. A unique community,
remnant of the once extensive Antioch Dunes. I

2 Antioch Sand Dunes and 5 Habitat of unique plants and animals, and a scenic
Quarry Canyon revegetated quarry with high park value.

3 Browns Island and 5 Upland habitat; blue heron rookery; two rare and endan- 1
Winter Island gered animals and one rare plant.

4 Antioch-Pittsburg Marsh 5 Large marsh; open space between industrial
developments.

I
5 Sacramento River Bluffs 3,5 Scenic; native vegetation; unusual Delta geology; only

such formation along Sacramento River.

6 Old River Islands Area 7,8 Along s. reaches of Old River, upper Tom Paine Slough. 1
Upland islands; well-developed oak riparian along steep,
undprapped banks; oak savannah remnants in places.
Deep mineral soils; very different from riparian dsewhere ¯
in Delta. Very scenic. Authorized State park since 1964, ¯
but may be dropped. Archaeological site. Designated
natural area by Delta Master Recreation Plan (DMRP).

7 Upper Middle River 6 Well-developed riparian habitat, extending beyond levees
in a few places. Surrounding agricultural habitat includes
ruderal lands and orchards which provide good cover.
Archaeological site. Designated natural area by DMRP. 1

8 Trapper Slough 6 Closed-off channel, now a freshwater marsh with a lush
growth of water hyacinth and yellow water weed. Sup-
ports muskrats, a highly productive fishery, and awide ¯
variety of birds. Designated natural area by DMRP.

9 Stockton Deepwater 6 Hog and Spud Islands. Upland habitat; oaks; freshwater
Channel Islands marsh. Scenic, public recreation area. Designated natural

area by DMRP. I
10 Disappointment Slough and 6 Includes tidal tule islands in Disappointment Slough,

Stockton Deepwater diverse mix of upland and marsh habitats on Lost Lake
Channel Islands Tule, Headreach, Tinsley Islands. Young riparian trees. 1Freshwater marsh with open water, valuable to wintering

ducks, is also habitat for rare bird (black rail).
11 White Slough and Marsh 6 Channel, tule islands; freshwater marsh; some riparian 1

and Potato and Little habitat; very scenic. Two rare animals have been sighted
Potato Sloughs here (giant garter snake and black rail). Also Grindstone

Joe’s, an island reclaimed and beautified by one man in ¯
1930’s, now a private club. Marsh areas and islands 1designated natural areas by DMRP. Sloughs designated
scenic areas by DMRP.

12 Island, South Fork of 4 Some higher ground in center. Diverse vegetation. May be l
Mokelumne River at mouth remnant example of an original Delta vegetational corn-
of Sycamore Slough munity. Designated natural area by DMRP. This island is

incorrectly identified on the COlE Atlas maps. []

I13 Latham Slough 6 Channel tule islands, as well as some with riparian shrub-
brush and woodland. Shrub-brush riparian habitat along
levees. Designated natural area by DMRP.                     l
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I Map Plates B & C
Symbol Name Numbers Description of Area

I 14 Connection Slough, Quimby 5,6 A diverse mix of upland habitat, agricultural lands, ripar-
Island, Rhode Island, Old ian trees and shrub-brush, marsh, and tule islands. Excel-
River Complex lent wildlife habitat, particularly for raptorial birds,

I songbirds, and game species. All islands, except Quimby
Island, designated natural areas by DMRP. Sloughs.
designated scenic areas by DMRP.

I 15 Franks Tract 5 Flooded island of 3,507 acres, of which all but 300 acres
are under water. Popular recreation area for boating,
fishing, and water skiing. Designated scenic area by

I
DMRP.

16 Little Franks Tract 5 A freshwater marsh in a drowned island, protected by a
levee. Nature study area. Black-crowned night heron
rookery in riparian shrub-brush along levees.

I 17 Big Break 5 Emergent marsh. Tract flooded in 1930’s. Good fishing.
Designated natural area by DMRP.

18 Steamboat Slough 3,4 Some riparian shrub-brush and woodland at s. end, near

I Howard Landing, and along n. portion. Archaeological
site. Very scenic; designated scenic area by DMRP.

19 Cliff House Beach 3 Largest Delta beach. Scenic recreation area with shaded

I banks. Adjacent to most extensive tidal flats in Delta.

20 ’ Delta Meadows, Snodgrass 4 Marsh, riparian, and upland habitat; many oaks, wooded
Slough, Badger Slough, islands. Ecologically tied to .Stone Lake Basin. Invaluable

I Mokelumne-Cosumnes ecological area. Heavy early winter use by sandhill cranes.
River Complex Habitat for rare animal (giant garter snake). Heavy use in

places during summer by houseboats, recreationists. Area
of great archaeological interest. Contains National

I Natural Landmark Area (Cosumnes River Riparian
Woodland), and a National Historical Landmark (Delta
Meadows). Designated natural areas by DMRP. Planned
Wildlife Management Area.

I 21 Stone Lake Complex 2,4 Old overflow basins, with diversity of habitat types: lakes,
freshwater marshes, riparian trees and bushes, grassland,
quiet sloughs. Spedalized habitat for rare animal (giant

I garter snake), unique plant (slough thistle). Great blue
heron and egret rookeries. Removed from summertime
recreational activities. Many archaeological sites. One of

I the most important ecological complexes in Delta.
22 Elk Slough 2,4 Mature riparian woodland along levees. Scenic area;

slough full of snags, fallen trees; good aquatic habitat for
bass, other species. Archaeological sites. DesignatedI natural area by DMRP.

23 Island in Old River 7 Upland habitat. Designated natural area by DMRP.

I 24 Eucalyptus Island 5 Upland habitat. Flooded island. Designated natural area
by DMRP.

25 Byron Alkali Vernal Pools 5 250-acre site supporting unique flora adapted to vernal

i rain pools that collect in alkaline soils.
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SIGNIFICANT RESOURCES I

I
1

Map Plates B & C
Symbol Name Numbers Description of Area

26 Hog Slough 4 One.of 3 major dead-end sloughs, with unique aquatic "lcharacteristics. A plant species of concern (California
hibiscus) reported from here. Seasonal marsh at head of
slough and agricultural fields on either side are important
winter roosting areas for sandhill cranes. Archaeological ¯
site. Designated scenic area by DMRP.

27 Sycamore Slough 4 One of 3 major dead-end sloughs. Tule islands in chan- ¯
nel; some sparse riparian vegetation on levees. Lands onIboth sides important winter areas for sandhill cranes.

28 Caswell Memorial Park 8 Riparian forest. Blue heron rookery. 1
I29 South County Park 8 - Riparian habitat.

30 Paradise Cut 8 Western end with mature oak riparian woodland. Cotton-
wood riparian in middle stretch, to Paradise Road. To thē
east, levees lined with riparian shrub-brush, flanked by
walnut orchard.

31 Circle Lake 8 Fish spawning area. Oxbow lake. High recreation poten- 1
tial in developed residential area. |

32 French Camp Slough 6 Mature riparian habitat. Archaeological site. Designated
natural area by DMRP.

33 Seven Mile Slough 3 Riparian trees and shrub-brush along a little-used slough.1Designated natural area by DMRP.

34 Putah Creek 1 Riparian habitat. Designated naturalarea by DMRP. ¯
I35 Winchester Lake 2 Expanse of open water; scattered trees on bank at western

end of lake. Excellent recreational potential for water ski-
ing, picnicking. Eastern end with more bank vegetation,
more aquatic vegetation in lake, and more wildlife value ¯
than western section. ¯

36 Babel Slough 1,2 Narrow strip of riparian trees, shrub-brush, occasionally
on both sides of slough. Some dead snags offer hole- l
nesting opportunities. Not extensive, but valuable wildlife
habitat.

37 Salt marsh west of Pittsburg 5 Habitat for endangered saltmarsh harvest mouse, rare ¯
California black rail. ¯

38 Vernal pools west of 3 Unique complex of vernal pools, remnant native bunch-
Hastings Tract (Jepson grass communities. Ecological values of Statewide sign¯- ¯
Prairie) " ficance. Vernal pools support many unique plants, 1including Crampton’s~orcuttia (on Federal Endangered

Species list) and Colusa grass (on State Endangered
Species list).

I39 Lindsey Slough 3 Black-crowned night heron rookery and heavy use by
raptors. Geologically interesting; formed as an historical
drainage of the Yolo Basin. Archaeological site. Marsh ¯
area designated natural area by DMRP. Slough
designated scenic area by DMRP.

40 Miner Slough 3 Emerging marsh; scenic. Designated natural area by ¯
DMRP. 1
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NATURAL RESOURCE AREAS

I Map Plates B & C
Symbol Name Numbers Description of Area

I 41 Prospect Slough 3 Scenic; upland and riparian habitat. Impressive open
waterway vista. Designated natural area by DMRP.

42 Potato Point 6 100 acres of original Delta backswamp vegetation.

I Willows, giant reed, beaver ponds, freshwater marsh;
extensive raptor, songbird and waterfowl use. Surround-
ing levees grazed by goats.

I 43 Blossom Slough 4 Large willows and cottonwoods; tule-lined. Both ends
closed; private and protected from recreational use. Valu-
able bird habitat. Part of dead-end slough-sandhill crane

I complex.
44 Sand Mound Slough 5 Good examples of tule islands. Islands designated natural

areas by DMRP. Slough designated scenic area by
DMRP.

I 45 Entrapment Zone 5 The entrapment zone occurs generally between Honker
Bay and Antioch. Here supended organics and nutrients
tend to accumulate, creating a.highly biologically-
productive area.

46 Mandeville Tip 6 Freshwater marsh complex, used in part as County Park.
Valuable wildlife habitat; also recreational value.

I 47 Beaver Slough 4 The northernmost of the 3 major dead-end sloughs, with
the most extensive riparian vegetation. East of Blossom
Road, trees are well-developed; many snags in water. E.

I end inaccessible to all but small, slow boats, preserving
wildlife habitat. Surrounded by sandhill crane winter
habitat..

i 48 Sacramento anthicid beetle 3 Sandy areas on Grand Island and near Rio Vista have
habitat been proposed as critical habitat for this beetle, candidate

for Federal listing as a threatened species..
49 Delta green ground beetle 3 Two vernal pools in Solano County are the only placesI habitat in which this species is found, and the immediate area sur-

rounding these pools has been proposed as critical habitat
for this beetle, which is proposed for Federal listing as a

i threatened species.

1
1
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Flora and Fauna 8 planning study is summarized in the ¯

of the Delta following specieslists. Primary sources
of information for the animal data are:

-- the bird and mammal censuses -
(January, 1979- February, i980.
[See Chapter 6]);

-- other field work in the study area;

-- personal interviews with
knowledgeable individuals;

-- literature review; and
-- museum research.

Specimen collections which pertain
to the Delta study area are found in the

C--056400
(3-056400



FLORA AND FAUNA

Museum of Vertebrate Zoology,
Berkeley; California Academy of
Sciences, San Francisco; Sonoma State
University, California; National
Museum of Natural History and
Smithsonian Institution, District of
Columbia; specimens from private col-
lections;, and zoological material in the
Western Foundation of Vertebrate
Zoology, Los Angeles. Journal articles
.and reports of other censuses in the
Ddta were also reviewed.

Field observations are indicated on
the tables by an "x". Where records are
based on the literature or other secon-
dary sources, the tables cite references
by numbers, listed immediately foLlow-
ing the animal species table.

Birds are listed by common name, in
accordance with the American
Ornithologists’ Union (1976). Only
those species whose presence in the
Delta is documented by field observa-
tion are included.

The mammal list includes species
verified through trapping, sighting, or
other evidence (tracks, droppings, other
signs), as well as those documented for
the Delta area in museum collections,
literature, or informal personal observa-
tions. A few spedes not verified but
expected are included, as noted in the
"Comments" column.

Reptile and amphibian listings are
based on field observations and the
COE Atlas (1979a) species list. Spedes
on the COE list which are not supported
by field research evidence from this
study are indicated in the "Comments’"
column. Fish and aquatic invertebrate
species lists are based soldy on literature.

The list of plants in the Delta area is
adapted from the COE Environmental
Atlas (1979a). On the basis of literature
and field observations, each species is
assigned to the typical Delta habitats
where it is expected to occur. Both COE
Delta Environmental Atlas mapping
symbols and descriptive names from the
Delta Habitat Plan for these habitats are
given. Plants are also classified as
"native" or "introduced," and rated as
to their relative abundance in the Delta.

C--O 5 6 4 0 0 --0 0 1
G-056401



SPECIES HABITAT COMMENTS

BIRDS
!Corr~on Loon ’~~ One known record (]]-9-79)
Arctic Loon X One known record (]-29-80)
Red-throated Loon X One known record (]]-5-79)
Eared Grebe X,I,5
Western Grebe X,l,5
Pied-billed Grebe X,l,5 X
White Pelican X,5 X,5
Double-crested Cormorant X,5 X,5
Great Blue Heron i,5 X,5 X,5 X,5 X,5
Green Heron X,5 X,5 X,5 X,5
Cattle Egret ? ? X One known record (12-6-79 to-12-20-79)
Great Egret X,5 5 ?’ X,l X,5
Snowy Egret X,5 ? X ? X
Black-crowned Night Heron X,5 X,5 X,5 X,5
Least Bittern B 5
~J~erican Bittern X,5 X,5 X,5 l? X,5
~hite-faced Ibls 5 5
3ewick’s Swan 4,8 Will probably be lumped soon with
~hlstling Swan X,5 X,5 X,5 Whistling Swan.

~rumpeter Swan 5
~anada Goose X,5 X,5
~hlte-fronted Goose X,5 X,5
~now Goose 5? X,5
~oss’ Goose 5? X,5
:ulvous Whistling-duck ? Only a few records, around 1879 (5)
~allard X,5 X,5 X,5
~adwall X,5 5 5
~intail X,5 X,5 X,5
~reen-winged Teal X,5 ? X X

LEGEND: (Numbers refer to references that follow the species list)

X = animal or evidence observed during this study

Bird names are in accordance with the American Ornithologists’ Union (1976)



SPECIES                                                      HABITAT                                                    COMMENTS

Balkal Teal                                                                                           One record near Brentwood On 12/13/31 (4)

Blue-winged Teal                         X        ?                                           ?       5; two seen at Stockton oxidation ponds

Cinnamon Teal                               X,l,5       5                                               X,5        I-8-80
Anerican Wigeon                           X,5    X,?                                              X,5

Northern Shoveler                         X,I,5    ?                                              X,5
Wood Duck                                   X,5       X,5       X,5       X,5                             5      1

Redhead                                       X,5                                                            X,5
Ring-necked Duck                         X,5      X                                           ?

Canvasback                                X,5                                                     X,5
Greater Scaup                           ?                                                    ?       5

Lesser Scaup                              X,5                                                     X,5

Con~non Goldeneye                         ?                                                      5
Bufflehead                              X,5                                                          one seen at ~tockton oxidation ponds

Ruddy Duck                                X,5        5                                            X,5       I-8-80

Common Merganser                          5
Red-breasted Merganser                     5                                                          Records for Delta ~argin

Turkey Vulture                                                  X,5       X,5       X,5                 X,5

White-tailed Kite                                          X,5      X,5      X,5               X,5
Sharp-shinned Hawk                                  X        X,5      X,5      X,5      X       X

Cooper’s Hawk                                         X         X,5       X,5       X,5       X         X

Red-tailed Hawk                                       X,S       X,5       X,5       X,5       ?         X,5

Red-shouldered Hawk                                   X,5       X,5       X,5       X,5                 X,5

Swainson’s Hawk                                                 X,5       ?         X,5                 X,5      l?
Rough-legged Hawk                                                           ?                 ?       X

Ferruginous Hawk                                          ?         5        5?                5?    Inexact records; habitat type not
indicated

Golden Eagle                                                                    ?                  ?       5, rare since 1900
Bald Eagle                                                                                                 19th century records (5)

Marsh Hawk                                         X,5      X        X        X,5                X,5     Rarely roosts in woodland

LEGEND: (Numbers refer to references that follow the species list)

X = animal or evidence observed during this study



SPECIES. HABITAT COMMENTS

Prairie Falcon 8 Only known record in Delta February 18,
1978; probably more

Peregrine Falcon 5
~erlin . X 5 5 Records are for general area
~merlcan Kestrel X X,S X,B X,5 X,5 X,5
California Quail X,5 X,5 X,5 X,B X,5
Ring-necked Pheasant X,5 X,5 X,5 ? X X,5
Sandhill Crane -X,l X~l,5
Virginia Rall X,5
Sora X,l,5
Black Rail X,I,3,E Rare species that may nest
:off.on Gallinule X,5 X,5 X,5 X,B X X,B l
~merican Coot X,5 X,5 X,5 X,5 X,5 X,5

(~) Semipalmated Plover X "     One record (8-13-79)

(~I Killdeer X,5 X,5 X,5 X,5
~ountaln Plover 5 5
~erican Golden Plover X ? Seen at oxidation ponds
Black-bellied Plover ? X X,5
Common Snipe X,5 X,5 X X,5
Long-billed Curlew ? X,5 X X~l,5
~himbrel 5 ?
Spotted Sandpiper X,l X Pond and open water edges and sand bars
~illet ? Pond and water edges in migration.

X (Seen in flight over river)
~reater Yellowlegs X,5 X,5 X X,5
.esser Yellowlegs 5? X X X 5, Migration
)ectoral Sandpiper X Migration

iLeast Sandpiper X,5 ? ? X,5 X,5
IDunlin X X,5
~hort-billed Dowitcher X X

ILo~-billed Dowitcher X? ? X X,5 l?

LEGEND: (Numbers refer to references that follow the species list)

X = animal or evidence observed during this study



SPECIES                                                      HABITAT                                                    ~OMMENTS

Western Sandpiper                                                               ?        X        X,5     Migration

Marbled Godwit                                                                   X

American Avocet                                                                 X,5      X        X,5

Black-necked Stilt                                                              X        X        X,5
Wilson’sPhalarope                        X                                              X        X       Migration

Northern Phalarope                       X                                           X         5     Migration

Glaucous-winged Gull                       5?

Western Gull                              X,5
Herring Gull                            X,5                                         X        X,5

Thayer’s Gull                                                                                  X

California Gull                           X,5                                            X,5      X,5
Ring-billed Gull                              X,5                                                  X,5       X,5

Mew Gull                              X                                         X       X.
Black-headed Gull                        X,2                                         X,2              One record, oxidatidn ponds (3-20- to

Bonaparte’s Gull                         X,5                                         X        ?         3-27-79)

Little Gull                               X,2                                            X,2               One record, oxidation ponds (3-20 to

Forster’s Tern                            X,5                                            X                   3-27-79)
Caspian Tern                              X,5

Black Tern                                           5
Band-tailed Pigeon                                             5        5                         ?

Rock Dove                                                 X,5                        X,5      X,5

Mourning Dove                                             X,5      X,5      X,5      X,5      X,5

Yellow-billed Cuckoo                                           5                                           No recent record, but still in other
parts of Central Valley. Good habitat
in S. Delta.

Roadrunner                                                                   5               ?

Barn Owl                                         X        X,5      X,5      X,5      X,5      X,5     l?

Screech Owl                                               X,5                         5              l?

Great Horned Owl                                                X,5       X,5       X,5       X,5       X,5
Burrowing Owl                                                                 5      ?        X,5
Long-eared Owl                                                 5

LEGEND: (Numbers refer to references that follow the species list)

X = animal or evidence observed during this study



L

SPECIES HABITAT " COMMENTS

Short-eared0~l X,5 5 =X,5 1; exact location not given
Poorwt11 i~, 5; exact location not given
Lesser Nighthawk 5
Vaux’s Swift X,5 aerial
Black-chinned Hummingbird 5 5 ? 5
Anna’s Hummingbird X,5 X,5 ? X,5
Rufous Hun~ningbtrd X 5
Allen’s Hur~ningbtrd ? 5
Belted Kingfisher X,5 X,1 X,5 X,5 X,I X,5 X,1
Co,mort Flicker X,5 X,5 X,5 X,5 X,5

14)Acorn Woodpecker X,5 X,5 X,5
Lewis Woodpecker X,5 ? 5
Yellow-bellied Sapsucker X 5 5 ~,
Downy Woodpecker ? X,5 X,5 ? (~)
Nutta]l’s Woodpecker X,5 X,5 X,5
Western Kingbird X,5 X,5 X,5 X,5 X,5 14)
Eastern Kingbird 9 (one record June, 1977)
Ash-throated Flycatcher X,5 X ? X ?
Black Phoebe X,5 X,5 X,5 X,S X,5 i
Say’s Phoebe 5 5 X,5 5 X,5
Willow Flycatcher X,5 X,5
Hammond’s Flycatcher 5 5

Dusky Flycatcher X X
Western Flycatcher X . X

Western Wood Pewee X,5 X,5 X,5
Vermilion Flycatcher One record near Thornton (5)

(date unavailable)
Horned Lark X,5 5 X,S

Violet-green Swallow X aerial two known records (3-26-79,
8-]3-79)

Tree Swallow X,5 X,5 X,5 ? X,5 X,5
Bank Swallow X One record at oxidation pond (8-29-79)

LEGEND: (Numbers refer to references that follow the species list.)
X = animal or evidence observed during this study



SPECIES                   ,,        HABITAT     ,       , ,          COMMENTS,

Barn Swallow / X’S/ X’SIc~**s.,~ow / x’s / x,s I x,s / x /x’s I x,s IAerial
Steller’s Jay / / s I / / I IRate in DeltaS~ J~
Common Raven

Co~onCrow / / x,s I x,s / x,~ / x.~ I x,~/Plai, Titmouse / / X.S/ / X.~/ X.~/ /Bushtit m / x,s / x,s / / x,s / /
Red-breasted Nuthatch

X~5
-

X~5Brown Creeper

Wrentit
House Wren X 5 X,5 5
Winter Wren X X 5
~e.~,’~,.en I I X’~ I X.~ I Ix’~ I I
Marsh Wren
Rock Wren I II,5; one specimen
Mockingbird
Sage Thrasher

Bendlre’ s Thrasher 6
American Robin

Varied Thrush
Hermit Thrush X,5      X,5                l
Swainson’s Thrush { ~ 5 I 5 ~ ~ ~ ~l; habitat not specified
Western Bluebird

Mountain Bluebird
X,5 5

5 5
Blue-gray Gnat catcher X,5 X
Golden-crowned Kinglet X,5 l; habitat not specified
Ruby-crowned KinDler
Water Pipit X,5 X~5 5 X,5

LEGEND: (Numbers refer to references thai follow the species list.)
X = animal or evidence observed duping this study



SPECIES HABITAT COMMENTS

°
Bohemian Naxwing 5
Cedar Waxwing X,5 X X,5
Phainopepla X One known record 1-31-80
Loggerhead Shrike X,5 X,5 X,5 X,5 X,5
Starling X,5 X,5 X,5 X,5 X,5 X,5
Hutton’s V~reo X,5
Bell’s V~reo 5 5 No modern records; probably extinct in

Central Valley.
Solitary Vireo                                            X,5      X,5
Narbling V~reo X,5
Orange-crowned Warbler X,5 X,5 I%.
Nashville Warbler 5 5 5 5
Yellow Warbler X,5 X,5 5 5
Yellow-rumped Warbler X X,5 X,5 X,5 X,5 .X ~"
Black-throated Gray Warbler X,5 X,5 5 1,5
Townsend’s Warbler X,5 1,5
He.it Warbler 5 5
MacGil]~vray’s Warbler X X 5
Common Yellowthroat X,5 X,5 X,5 5
Yellow-breasted Chat X X,5 X,5
Wi]son’s Warbler X,5 X,5
American Redstart ]0 One record (Phil Gordon, pets,

12-29-79)
House Sparrow X X,5
Western Readowlark X,5 X,5 X,5
Yellow-headed Blackbird 5
Red-winged Blackbird X~5 X X X X X

Tricolored Blackbird X,5 X X,5

Hooded Oriole 5

Northern Oriole X,5 X,5 X,I,5

Brewer’s Blackbird X X,5 X,5 X,5 X,5 X,5

Brown-headed Cowbird X X,5 X,5 5 X,5 X,5

LEGEND: (Numbers refer to references that follow the species list.)
X = animal or evidence observed during this study



SPECIES HABITAT COMMENTS

Western Tanager X,5 X,5 1,5
Black-headed Grosbeak X,5 X,5
Blue Grosbeak X,5 X,5
Lazuli Bunting X,5 X,5 5
Evening Grosbeak 1,5
Purple Finch X X 5
House Finch X,5 X,5 X,5 X,5 X,5
Pine Slsktn X 5
American Goldfinch X,5 X,5 X,1,5 X,5
Lesser Goldfinch X 5 5 5
Lawrence’s Goldfinch 5 5
Red Crossbill 5 One record (4-11-64) (5)

~ Green-tailed Towhee 5 One record (5-7-64) (5)
--~ Rufous-sided Towhee X,5 X,5 X,5 X,5
(~) Brown Towhee X,5 X,5 X,5 X,5

Savannah Sparrow X X,5 X,5
Grasshopper Sparrow 7 One known record (3-78)
Vesper Sparrow 5? 5
Lark Sparrow 5 5 5 5 5
Dark-eyed Junco X X X,5 X
Chipping Sparrow 5 5 5 5
White-crowned Sparrow X,5 X,5 X,5 X,5 X,5
Golden-crowned Sparrow X,5 X,5 X,5 X,5 X,5
White-throated Sparrow X X 8
Fox Sparrow X,5 X,5 1,5 X
Lincoln’s Sparrow X,5 X,5 X
Song Sparrow X,5 X,5 X,5 ? X,5 X,5

LEGEND: (Numbers refer to references that follow the species list)

X = animal or evidence observed during this study
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SPECIES HABITAT COMMENTS

MAMMALS

iVirginia Opossum X,~,8 ~ 4,8 4,~ Observed and trapped. Some taken
(OideIphle virg~n~n~) commercially. Often roadkilled.

OFnate Shrew X,I,4 1,4 One collected in Cosumnes-Mokelumne(Sorex o~nat~s) wooded area.
Broad-footed Mole X X X Observed on levees, dredge spoils.

(Scapanus latiman~s)

Yu.ma Myotis X One collected Delta Meadows woods. Most
(Myoti~ yumanensis) bats seen were unidentifiable in air.

California Myotis 4 4 4 4 4,10 4 Roosts in artificial structures.~lyotis ca~ifornic~s) Expected but not collected.
!Western Pipistrelle 4 4 Roosts in artificial structures.

~ipistrell~s hesper~) Expected but not collected.
Big Brown Bat 4 4 4 4 4 Probably common during summer.(~ptesic~s f~sc~s)

(:{}, Red Bat 1,4 4 Specimen, Stockton, Feb. i6, 1951
-~ (~asi~rus bo~eali~) "

iHoary Bat                                                   1,4        4                                  Specimen, Stockton, March 6, 1951;
(~a~urus cinere~s) April 8, 1958

Townsend’s Big-eared Bat 1 1 1 1 Might occur in any part of Delta: ~iber-
(Plecotus townsendii) nates in caves or hollow trees.

Pallid Bat 1,4 1,4 1,4 Flies low, may feed at ground on
Mntrozo~s pallidus) Jerusalem crickets.

Brazilian Free-tailed Bat l l l,lO l l Some migrate south for winter. Roosts
(~adarida brasiliensis) in houses, et~. during day.

Desert Cottontail X X X 1,4 1,4 Observed and trapped
($y~vilag~s aud~bonli)

Black-tailed Jack Rabbit X X X 1,4 1,4 Likely to appear anyplace in Delta;
(~ep~s californlc~s) widespread

California Ground Squirrel X X X Numerous in several areas, particularly
(Spermoph~Zus ~eecheyi) " waste edges.

Western Gray Squirrel X Found in oak groves in eastern an~(~ci~rus gr£se~s) " southern parts of Delta.
Botta’s Pocket Gopher X X X 1,4 1,4 Plentiful

(Thomomys bottae)

LEGEND: (Numbers refer to references that fol.low t~e species list)

X : animal or evidence observed during this study

Mammal names in accordance with Jones et al. (1973)



SPECIES ,, HABITAT I COMMENTS

<         ~         ~=          =          = .... ==                                                                          ,
San Joaqutn Pocket House ?3 Shown on range maps, but unable to trap

(Pevognathue ~norna~ue) or locate record in Delta.
Heer~ann’s Kangaroo Rat ?3 Same as above.(Pipodomye heez’,rna’nll)
Beaver X X Drainage Commercially trapped at about 100 a year

(Castor ooa, zadenele) Canals (depends on price offered to trapper).
Western Harvest Mouse X X X X ,.In small numbers in grassy areas.

(Rei~h.vodontom!te me~aZotie) Trapped.

Deer House Found just outside of Delta in drier up-
(Pevom~eoue m~n~au~at~a) land habitat but apparently not in

Delta.
Dusky-footed Woodrat X Reported from the Mokelumne River-Lost

(Neotoma ~eeipee ~ip~) Slough area and a location just south of
the Delta. No evidence found in this stud~

California Vole X X X X ~ Common in all our trapping areas.
~ (gicro~us caZlfornlcus)
--~ Huskrat X X X In 1948-49, 8 were reported by trappers;

~ (Ond~ ~e~hlc, w~) now about 6,000 a year from the Delta.
Black Rat (Roof Rat) X 4 4 Trapped. More abundant in wooded areas.

Norway Rat X X X X X X Very abundant; destructive. Trapped.
(Rattue norvegieus)

House House X × × × × X Very abundant; common; in all habitats,
(M~e rn~ec~lue) Easily trapped.

Coyote 4 4 4 4 Trappers take 5 - lO a year. One shot
(C~nie Z~zne) on Palm Tract in November, 1979.

Kit Fox If occurring in Delta, they would be on
(Vulpes ~o~o~i8) the southwestern margin. Scarce.

Gray Fox 4 4 4 Talked to s6me trappers and they are now
¯ (~oo~o~ oi~ereoar~e~e~e)                                                                                       trapping about lO0 foxes a year.

Ringtail ? ? ¯ No recent records in the Delta but occur
(Baee~eo~e aetut~e) further north in Sacramento Valley.

Raccoon X,4 X,4 X,4 4 4 Commercially trapped - about 500 a year
(~oeyo~ ~o~o~) from the Delta.

LEGEND: (Numbers refer to references that follow the specieslist)

X = animal or evidence observed during this study
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SPECIES HABITAT COI~IM ENTS

Long-tailed Weasel 4 4 4 .4 4 With many rodents, many weasels.

iMink 4 X,4 4 Found close to water. Well over lO0 are
(t~stela vison) trapped each year in the Delta.

Western Spotted Skunk 2,4 2,4? Prefers brushy areas. None observed but
($pilogale gracilis) expected.

Striped Skunk X X X 2,4 2,4 One live-trapped and released. Several
(Mephi~is mephitls) dead’ on highway. Evidence of presence

in several locations.
R|ver Otter ? ? Now protected. One trapper reported some

(Lutra canadensls) recovery but not enough for trapping.
We did not see any.

Badger ? Scarce, probably a few in northern Delta.
(Taxldea taxus)

Bobcat 2,8? 2,8? ? P~bably not numerous, but might be
(L~fus) expected i~ the Cos~nes-Mokel~e area.

Mountain Lion ? A n~ber of years ago seen in above area.
(Fells co~olor) Rare in Delta.

Harbor Seal 9 Seen as far as American River.(9)
(P~ca vitRli~)

Mule Deer X Sign in Cosu~n~s-Mokelu~ne area.
(Odocoile~s bemires)

Feral Cats and Dogs Might be a problem in some areas.
(Fells ~estic~s~ C~is d~esticRs)

California Sea Lion 9 40 lb. Juvenile in Mokelumne River near
(Zalop~s califo~icus) Thornton. (9)

REPTILES

Western Pond Turtle X X Lay their eggs on land, in shallow nest-
(Clemmys marmorata) burrow.

Western Fence Lizard X X X X X Abundant and common.
(scelopor~s occidentalis)

Coast Horned Lizard ? Might occur in sandy areas on western
(Phrynosoma corona’turn) ’ margin of Delta. (2)

LEGEND: (Numbers refer to references that follow the species list.)

X = animal or evidence observed during this study
Reptile names are in accordance with Stebbins, 1966,



SPECl ES HABITAT COM M ENTS

Skink ? ? None recorded from Delta but E.
(Busneee8 spp.) recorded in Contra Costa County and

from just east of the Delta.
California Whiptail ? No records, but might occur.

(Cnmldophorus tigris)
California Alligator Lizard 2 X X 2 2

(Gerrh~s m. ~ticari~tus)
California Legless Lizard ? ? ? @he record on San Joaquin River near

(A~iella pwIc~a) Antioch.
Ringneck Snake ? ? ? No records, possible on margins.(2,3)

(~ophis pRnc~tus)

Western Yellow-bellied Racer 2 X 2.
(Col~er oo~tri~tor)

San Joaquin Whipsnake 3 3 3 3
(Masticophis fl~ell~)

Pacific Gopher Snake 2 X 2 2 ~2     Good rodent control; widespread.
(Pituophis melanolew~s)

Co~.on Kingsnake 2 2 2 2 2     Highly beneficial.
(~pr~eltls ge~lus)

C~on (Valley) Garter Snake 2,3 2,3 2,3 2,3 2,3 2,3 Usually adjacent to water into which it
(Th~nophis sirtalis) retreats.

Giant Garter Snake 3,1 3,1 Prefers slough and areas with muddy
(T~phis co~chi ~igas) ~ bottoms, scarce.

Western Rattlesnake ? ? Never co~on, but occasionally reported,
(~otalus viridis) usually after floods.

AMPHIBIANS

Tiger Salamander There are records along, the eastern margin
(~bystoma tigrin~) of the Delta. (4)

California Newt Doubtful for the Delta. No museum
(Taricha torosa) specimens.

California Slender Salamander Possibly might occur under logs in the
(Batrachoseps attenuates) Cosumnes-Mokelumne River area.

Arboreal Salamander Not likely to occur in the Delta.
(Aneides lu~bris)

LEGEND: (Numbers refer to references that follow the species list.)
X = animal or evidence observed during this study
Amphibian names in accordance with Stebbins, 1966.
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SPECIES HABITAT COMMENTS

Weste~ Toad 4 X � 4 X 4 C~on.
(B~fo boreas ~ophiZ~)

(Hyla

FIS___~H

Pacific lamprey 1,4 Parasitic.
(Lo~petra tridentata)

River lamPrey 1 Parasitic.
(Lampetra ay~esi)

White sturgeon I-5 May have potential for aquaculture.
(Acipenser transmontanus)

Green sturgeon I-4 Less desirable species.
(Aeipeneer medlrostris)

Threadfin shad I-5 Forage fish; introduced species.
(Dorosoma petenenee)

American(Alosa sapi~issima)Shad
I-5 Recreational species; introduced.

King salmon I-5 Important sport and commercial fish

(Oncorhynchus ts~awytecha) ocean.

Silver salmon 1 Rare in Delta.
(Oncorhynchus klsutch)

Steelhead I-4 ~ Important sport and commercial fish.
(Salmo gairdneri)

Delta smelt I-4 Forage fish.
(Hypomes~s tranepacific~s)

Longfin smelt I-4 Forage fish.
(Spi~inchu~ thaleic~thy~)

Hitch I-3 Populations declining in Delta.
(Lavinia e~ilica~da)

LEGEND: (Numbers refer to references that follow the species list.)
X = animal or evidence o~served during this study
Fish names in accordance with Bailey ~ aZ., 1970, and Miller and Lee, 1972.



SPECIES HABITAT COMMENTS

California roach 1 Uncommon.
(Hesperole~c~s symmet~c~s)

Sacramento blackfish I-4
(orthodon micro~epidot~s)

Sacramento splittail I-4 Most abundant native minnow.
(Pogonich~hy~ macro~epi~ot~s)

Hardhead 1 Uncommon.
(Mylopharodon conocephal~s)

Sacramento squawfish I-4 Declining because of competition from

(P~ychoc~e~l~s g~x!i~) introduced species.

Golden shiner 1,2 Bait fish; introduced species.
(Notemigon~s crysoleucas)

Fathead minnow 1 Introduced species.
(Pimephales promelas)

Go~dflsh 1,2,4 Disturb qamefish habitat; introduced.
(~ (Cara~siu~ a~rat~s) Species.

"-~ Carp I-4 Disturb Qamefish habitat; introduced
O) .(CH.p~n:~ carpio), species.

Sacramento sucker 1,4 Uncommon where there are introduced

(Ca~ostomus occidentaZ~s)                                                                                       species.

Black bullhead I-4 Introduced species,
(Ictal~r~s melas)

Brown bullhead I-5 Introduced species.
(Zctal~r~ neb~losus)

~lhite catfish l-B Important sport fish; introduced species.
(Ictalur~s catus)

Channel Catfish I-3 Important sport fish; introduced species.
(~c~aluru~ punctatus)

Rainwater killifish 1 Uncommon; introduced species.
(~canla parva)

Mosquito fish 1 Valuable for mosquito control; may
(Gamb~sia afflnis) eliminate other small fish; introduced.

:Mississippi silverside 1,3 Populations increasing; introduced
(Men~dla audens) species.

Threespine stickleback 1,4
(G~te~osteu~ a~ulea~u~

LEGEND: (Numbers refer to references that follow the species list.)

X : animal or evidence observed during this study
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SPECIES

~ =~                  HAITAT ~,                     ~

COMMENTS

Cladoceran X

Copepod X
(S’..z~i~e~ora hlz~ndoides)

Copepod X
(CycZops sp.)

Copepod X
(O~ptomus sp.)

Opossum shrimp X Primary food of young striped bass.
(Neomysi~ meroedi~)

Amphipod X
( Corophiu~n ~rpin~eorne)

Amphi pod X
( Corophium

Amphipod X
(C.~t~n~u~ spp. )

Isopod X
(Exosphae~oma oregonensis)

Say shrimp X Important ~ood ~or fish.
(Crangon franciscorum)

Grass shrimp ~ntroduced species; competes with bay
(Palaemon macrodactylus) shrimp.

Crayfish X Possible value for aquaculture; introduced.(Paci fastacu8 lenluscul~s)

Crayfish X X     Burrowing may damage levees; ~ntroduced.
(Procombarus clarkii)

Mud crab X ~ntroduced species, now common.
{Rhit~ropanop8~8

8ar,ac] e X
(Balanus sp.)

Po]ychaete X
(Boccardia berkeleyorum)

~olycha~te
(Neanthes limnicola)                         X

LEGEND: (Numbers refer to references that follow the species list.)

X = animal or evidence observed during this study

|L
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SPECIES HABITAT COMMENTS

Asiatic clam X Often extremely abundant; introduced.
(¢orbicu~a f~umi~ea)

Japanese cockle X Introduced species.
(~c~e,~ japonica)

Gem clam X Introduced species.
( ~emma gemma)

LEGEND: (Numbers refer to references that follow the species list.)

X : animal or evidence observed during this study
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FAUNAL SPECIES REFERENCES
Census. Methods

A year-long (January, 1979 to February, 1980) bird and mammal census was
carried out under the supervision of Diane Renshaw and John R. Arnold, Ph.D.
Thirty separate census sites were established, representing ten different habitat types
in three general regions of the Delta (south, north, and central). Birds were censused
every two weeks throughout one year by Douglas Ellis, field ornithologist. Obser-
vations and identifications were made with binoculars, spotting scope, o~: by eye and
ear, from a boat or from an established path or survey point. Numbers of indi-
viduals, habitat use (feeding, nesting, resting, etc.), weather conditions, and time of
observation were recorded for each site. Occasional high winds, fog, or other incle-
ment weather made it impossible to reach all boat sites on some of the census rounds.

Mammals were trapped three times during the year (late winter, summer, and
late fall) at selected census sites and other locations in the Delta by O.V. Slayden,
field zoologist, and John R. Arnold. During the summer round, nets were set to
sample the bat population at the wooded location in the Delta Meadows. Observa-
tions and records were made of animal sign (tracks, droppings, burrows, etc.), and
area trappers were interviewed for their personal information. Kite and owl pellets
were collected and analyzed for content. Specimen collections in museums (Museum
of Vertebrate Zoology, Berkeley; California Academy of Sciences, San Francisco;
Sonoma State University; Western Foundation of Vertebrate Zoology, Los Angeles;
National Museum of Natural History, Smithsonian Institution, District of Colum-
Columbia) and personal collections were examined or curators were consulted.

Birds

1. Arnold, John R. Personal communication. Professor Emeritus of Biology,
California State University, Sonoma, Rohnert Park, California.

2. Laymon, S.A. 1979. Middle Pacific Coast Region. Am. Birds 33: 802-804.

3. Manolis, T. D. 1977. California black rail breeding season survey in central
California. California Department of Fish and Game Nongame Investigations,
Endangered Wildlife Program E- 1 - 1, Study IV, Job 13.

4, McCaskie, G., P. DeBenedictis, R. Erickson, and J. Morlan. 1979. Birds of
northern California (2nd ed.). Golden Gate Audubon Society, Inc., Berkeley,
California.

5. "Fate, J. L., Jr. 1966. Annotated checklist of the birds of San Joaquin County,
California. Master’s Dissertation, University of the Pacific, Stockton, California.

6. Winter J., and S. A. Laymon. 1979. Middle Pacific Coast Region. Am. Birds
33:309-311.

7. Winter, Jon. Ornithologist. Personal Communication.

8. Parmeter, John. Ornithologist. Personal Communication.

9. Rollins, Glenn L. 1977. The Peripheral Canal wildlife inventory. California
Department of Fish and Game.

10. Gordon, Phil. Ornithologist. Personal Communication.
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Mammals

1. Butt, W. H. and R. P. Grossenheider. 1964. A field guide to the mammals.
Houghton Mifflin Co., Boston, Massachusetts.

2. Grinnell, J., J. S. Dixon, and J. M. Linsdale. 1937. Furbearing mammals of
California (2 vols.). University of California Press, Berkeley, California.

3. Hall, E. R. and K. R. Kelson. 1959. The mammals of North America.
(2 vols.).The Ronald Press, New York, New York.

4. Ingles, L. G. 1965. Mammals of the Pacific states. Stanford Univ. Press,
Stanford, California.

5. Jones, J. K., Jr., D. C. Carter, and H. H. Genoways. 1975. Revised checklist of
North American mammals north of Mexico. Occasional Papers, Museum Texas
Tech. Univ. 28: 1-14.

6. Murie, O. J. 1974. A field guide to animal tracks. Houghton Mifflin Co.,
Boston, Massachusetts.

7. Palmer, F. G. 1937. Geographic variation in the mole latimanus.Scapanus J.
Mamm.. 18: 280-314.

8. Seymour, G. 1962. Furbearers of California. California Department of Fish
and Game.

9. Paulbitski, P. A. 1974. Pinnipeds observed in rivbrs of northern California.
California Fish and Game 60: 48-49.                         ’

10. Barbour, R. W. and W. H. Davis. 1969. Bats of America. Univ. Press of
Kentucky.

11. Rollins, Glenn L. 1977. The Peripheral Canal wildlife inventor. California
Department of Fish and Game.

Reptiles and Amphibians

1. Pickwell, G. 1947. Amphibians and reptiles of, the Pacific states. Stanford Univ.
Press, Stanford, California.

2. Stebbins, R. C. 1954. Amphibians and reptiles of western North America.
McGraw-Hill, New York, New York.

3. Stebbins, R. C. 1966. A fidd guide to western reptiles and amphibians. Hough-
ton Mifflin Co., Boston, Massachusetts.

4. Storer, T, I. 1925. A synopsis of the amphibia of California. Univ. Calif. Publ.
Zool. 27: 1-342.
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Fishes

1.Moyle, P. 1976. Inland fishes of California. University of California Press,
Berkeley, California.

2. Turner, J. L. and D. W. Kelley. 1966. Ecological studies of the Sacramento-
San Joaquin Delta. Part II. Fishes of the Delta. California Department of Fish
and Game Fish Bulletin No. 136.

3. United States Army Corps of Engineers. 1979. Sacramento-San Joaquin
environmental Atlas.

4. Ganssle, D. 1966. Fishes and decapods of the San Pablo and Suisun Bays.
Pages 64-94. In D. W. Kelley, editor. Studies of the Sacramento-San Joaquin
estuary, Part I. California Department of Fish and Game Fish Bulletin No. 133.

5. Skinner, J. E. 1972. Ecological studies of the Sacramento-San Joaquin estuary.
California Department of Fish and Game Delta Fish and Wildlife Protection
Study Report No. 8, Sacramento, California.

Aquatic Invertebrates

l. Kelley, D. W. 1966. Ecological studies of the Sacramento-San Joaquin estuary.
Part I. California Department of Fish and Game Fish Bulletin No. 133.

2. Siegfried, C. A., A.W. Knight, and M. E. Kopache. 1978. Ecological studies in
the western Sacramento-San Joaquin Delta during a dry year. Hydrobiology
Laboratory, Department of Air and Water Resources, University of California,
Davis. Water. Science and Engineering Paper No. 4506.

3. Sitts, R. M. and A. W. Knight. 1979. Plankton ecology in the Sacramento-San
Joaquin estuary. Hydrobiology Laboratory, Department of Air and Water
Resources, University of California, Davis. Water Science and Engineering
Paper No. 4509.
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~ TABLE 12 Flora of the Delta Area

m~ OCCURRENCE ABUNDANCE STATUS

COMMON AND SCIENTIFIC NAMESI/ COE ATLAS SYMBOL CHARACTERISTIC HABITAT TYPE IN DELTA2/ NATIVE INTRODUCED

~ NONFLOWERING PLANTS
Aspidaceae

Lady fern PEMI, R2EMI Freshwater marshes Common X
(Athyrium fiZix-femina)

~ Equisetaceae

Common scouring rush UP Grassy riprap Con~on X

FLOWERING PLANTS: MONOCOTYLEDONS
Cyperaceae

Sedge PEMI, PEM2, R2EMI, Freshwater marshes Common X
(Cyperus eragrostis) L2EMI. L2EM2

.ram Sedge " " Uncommon X
(C,j?erus niger vat. rivularis)

Spike =rush " " Common X

I Common tule " " Common X
(Scirpus acutus)

Southern tule " " Common X
(Scirpus californicus)

I Olney’s bulrush " " Occasional X
(Scirpus olneyi)

Scirpus, bulrush " " Occasional X
CSc~z,pu~ robustusl

I Gramineae

Barnyard grass UP Ruderal Common X
(Echinoehloa cr~sgalZl)

I Iridaceae

Iris UP Uplands Occasional X
(Iris sp. )

Juncaceae

I Baltic rush PEMI, PEM2, R2EMI, Freshwater marshes Occasional X
(Juncus balticus) L2EMI, L2EM2

Soft rush " " Occasional X
(Juncos effusue)

I Iris-leaved rush .... Occasional X
(juncu.8 xiphiodes)

Lil iaceae

I Asparagus UP, AG Upland, ruderal, agricul- Common X
(Asparagu~ officinalis) rural lands, herbaceous

banks
Water hyacinth R2AB, LIAB Aquatic bed Common X

(Eich~ornia crasslpes)

I Poaceae

Giant reed UP Herbaceous banks ,Occasional X

I Oats UP, AG Upland, ruderal, agricul- Common X X
(Arena spp.) tural lands, herbaceous

banks

Ripgut grass UP, AG " Common X
(Bronn~s di~mdr, u~)

I Pampas grass UP, AG " Con=non X
(Cortc~er~z selloana, C. jubata)

m
~scientific nomenclature follows Munz and Keck, 1968; basic listing adapted from COE Atlas vegetation list, 1979a

and supplemented by field observation.

2-/Values are taken from COE Atlas vegetation list, 1979a, or based on field observation.
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OCCURRENCE                              STATUSABUNDANCe.
COMMON AND SCIENTIFIC NAMESI/ COE ATLAS SYMBOL CHARACTERISTIC HABITAT TYPE    IN DELTA~/ NATIVE INTRODUCED mm

Poaceae (continued)
Bermuda grass UP, AG Upland, ruderal, agricul- Common X

(Cynodon daetyZonJ tural lands, herbaceous
banks

S~It grass UP, AG " Common X
(~stichlis spica~a var.
stolon~feraJ

Beardless wild-rye UP, AG " Occasional X mm
(Elymus tr~t~ao~des)

Fescue UP, AG " Con~on X X
(Festuca spp.)

Little barley UP, AG " Occasional X mm
(Hordeumpusillum)

Foxtail UP, AG " Common X
(Hordeum s~ebbinsi~

Barley UP, AG " Occasional X

Italian wildrye UP, AG " Common X
(Lo~i~nmultiflo~m)

Colusa grass UP (Vernal Pools) Vernal pools Rare X m
(Neostapfia co~usana)

Crampton’s orcuttia UP (Vernal Pools) Vernal pools Rare X
(Orcu~ia mucrona~a~

Knot grass U~, AG Upland, ruderal, agricul- Occasional X mm
(Paspalum dilatatum) tural lands, herbaceous

banks

Canary grass UP, AG " Common X
(Phalarls canar~en~is)

Con(non reed UP, PEMI, PEM2, Freshwater marshes Common X ¯
(Phragmites aommunls) R2EMI, L2EM],

L2EM2

Rabbitfoot grass UP, AG Up~and, ruderai, agricul- Common
(Polypogon monspeliensis; tural lands, herbaceous im

banks

Johnson grass UP, AG " Common X
(~orghum halpen~e)

Milo AG Agricultural lands Occasional X
(Sorghum vu~.a~e)

Corn AG Agricultural lands Occasional X
(gea mays)

P°tamooet°nacea
Pondweed R2AB, LIAB Aquatic bed Con~non X X

(Pota~ogeton sp.)

Ruppi aceae

Ditch-grass R2AB, LIAB Aquatic bed Common X ml
(Ruppia mar~tima)

Bread-leaved cat-tail PEMI, PEM2, R2EMI, Freshwater marshes Common X m
(Typha Zatifolia) L2EMI, L2EM2 I

!
;-/Scientific nomenclature follows Munz and Keck, 1968; basic listing adapted from COE Atlas vegetation list, 1979a

and supplemented by field observation. ¯

~/Values are taken from COE Atlas vegetation list, 1979a, or based on field observation.
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OCCURRENCE                                            STATUSABUNDANCE
COMMON AND SCIENTIFIC NAMESl/ COE ATLAS SYMBOL CHARACTERISTIC HABITAT TYPE IN DELTA2/ NATIVE INTRODUCED

Aceraceae

Box elder "PSSI, PF01, UP Riparian, woodland, and Common X
(Aoer negu.,’~Zo vat. shrub-brush, ruderal

Silver maple UR, UP Urban, upland Uncommon X

Alismataceae
Broadleaf arrowhead PEMI, PEM2, R2EMI, Freshwater marshes Occasional X
(S~glt~ /~t~fo~) L2EM1, L2E~

~ranthaceae
T~llng pigweed UP Upland, ruderal, agricul- Co~on X
(~~~) tufa] lands, herbaceous

banks

~a~ar~ta~eae
Poison oak UP, PSSI, PFOI Upland, riffian, shrub- Occasional X

(R~ d~eee~Zo~) brush and woodland
California pepper UP, UR Upland, urban Unco~n X

C~ohi~ molZe)

Water ~emlock P~l, P~, R2EM], Fres~ater ~rshes Occasional X
(Ci~~ii). L2~1, L2~2

Poison h~Iock UP, AG Upland, ruderal, agrtcu]- Occasional X
(C~i~ma~t~) rural lands, herbaceous

banks
F~Be] UP, AG Upland, ruderal, agricul- Co.on X
(t~ ~e) rural lands, herbaceous

" banks
C~ ~rsnlp UP, PF01, PSS~ Upland, ri~rian, shrub- Co~n X
(He~ ~) brush and woodland

Ap~fi~aeeae
Oleander UR Urban Unc~n X
(#e~o~)

Pe~tnkle UR Urban Co~on X

Asteraceae
Yarrow UP, AG Upland, ruderal, agricul- Occasional X
(Ao~£~ m~ZZe~o~) tural lands, herbaceous

banks
Western ra~ed UP, AG " C~on X

Douglas mugwort UP, AG " Co.on X

Slender aster PEM1, P~2, PF01, Freshwater ~rshes Co.on X

L2E~

I 1-/Scientlfic nomenclature follows Munz and Keck, 1968; basic from COE Atlas vegetation list, 1979alisting adapted
and supplemented by field observation.

2-/Values are taken from COE Atlas vegetation list, Ig79a, or based on field observation.
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OCCURRENCE                           ABUNDANCE          STATUS
COMMON AND SCIENTIFIC NAMESI/        COE ATLAS SYMBOL    CHARACTERISTIC HABITAT TYPE IN DELTA2/ NATIVE INTRODUCED

Asteraceae (continued)                                                  ."

Baccharis PSSl, UP Riparian shrub-brush, Common X
(BaccharEs dougZasi~) ruderal

Water-wally UP Ruderal Occasional X
(Bacchar~s glutlnosa)

Coyote brush UP Most dry habitats Common X
(Bacchari~ piluZar~s~

Sunflower UP Upland, ruderal, agricul- Rare X
(BaZ~amorhiza macrolepis) tural lands, herbaceous

banks

Bur marigold PEMI, PEM2, PFOI,     Freshwater marshes Common X
(Bidena lam~£a) R2EMI, L2EMI, L2EM2

Yellow star thistle. UP, AG, UR Most dry habitats Common
(Centaurea solst~tialis)

Slough thistle L2EMI, L2EM2, R2EMI, Freshwater marshes Rare X
(Cirsium crassicaule) PEMI, PEM2

Bull thistle UP, AG Upland, ruderal; agricul- . Common X
(Cirsium ~uZgare) tural lands, herbaceous

banks
Horsewe~d UP, AG " Common X

(Conyza canadensis)

Common brass buttons All habitats where Most wet habitats Uncommon X
(Coi~zl.~ ~oronopifolia) water pond~

Cardoon UP, AG Upland, ruderal, agricul- Occasional X
(Cynara cardunculus) tural lands, herbaceous

banks
Horseweed UP, AG " Common X

(Erigeron canadens~s)

Cud weed UP, AG " Common X(Gnap~alium chilense)

Gum plant UP " Uncommon X
(Grindelia camporum)

Rosilla UP, AG " Uncommon X
(Heleniumpuberul~)

Common sunflower UP, AG " Occasional X
(Helian~hus annuus)

Common spikeweed UP, AG " Uncommon X(Hemizonia pungens )

Telegraph weed UP, AG, UR Most dry habitats Common X
(He~erotheca grand,flora)

Prickly lettuce UP, AG Upland, ruderal, agricul- Common X
(Lactuca serriola) tural lands, herbaceous

banks

Bristly oxtongue UP, AG " Common X
(Picris echioides~

Shrubby butterweed UP, AG " Uncommon X
(Senecio dougZasii)

Milk thistle UP, AG " Common X
($~l~bummarian~un)

Western goldenrod UP, AG " Occasional X
(~olidago occ~denta~is)

Sow thistle UP, AG " Occasional X
(Sonchus spp.)

~/Scientific nomenclature follows Munz and. Keck, 1968; basic listing adapted from COE Atlas vegetation list, 1979a
and supplemented by field observation.

2--/Values are taken from COE Atlas vegetation list, 1979a, or based on field observation.
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OCCURRENCE                                           STATUSABUNDANCE
COMMON AND SCIENTIFIC NAMESI/ COE ATLAS SYMBOL CHARACTERISTIC HABITAT TYPE IN DELTA2/ NATIVE INTRODUCED

Asteraceae (continued)

Cocklebur UP, AG Upland. ruderal, agricul- Occasional X
(Xant~i~m~tr~mariu~n var~ tural lands, herbaceous

canadense) banks

Betulaceae "

White alder PFOI Riparian woodland Occasional X
(AZn~t rhombi~Zi~

Boraginaceae

Chinese parsley UP Upland, ruderal, agricul- Occasional X
(HeZiotropium c~.aasauicum rural lands, herbaceous
var. oouZat~m) banks

Brassicaceae

Mustard UP, AG " Common X
(Brassica genicu~ata)

Common yellow mustard UP, AG " Common X
(Brassica co~pestris)

Perennial peppergrass UP, AG " Uncommon X
(~epidium latifolium)

Wild radish UP, AG " Common X
(Raphanus ~atlvus)

Capri fol i aceae ,

Blue elderberry PSSI, PFOI Riparian shrub-brush Occasional X
($~mbucus caer~lea) and woodland

Chenopodiaceae

Fat-hen T~dal salt marsh Wet saline or alkaline Occasional X
(Atriplex patula vat. hastata) PEM2 habitats

Australian saltbush UP, AG Upla’nd, ruderal, or herba- Occasional X
(Atriplex semibaccata) ceous banks, where saline

Mexican tea UP, AG Upland, ruderal, agricul- Common X
(Ohenopodium ambrosioides) tural lands, herbaceous

banks

Russian thistle UP, AG " Common X
(~alsola kali)

Convol vul aceae

Field bindweed UP, AG " Common X
(Convolvulus arven~is)

Hedge bindweed UP, AG " Occasional X
(Convolvulus sepium)

Alkali weed UP " Occasional X
(Ores~a truxil’lensis)

Cornaceae .
Creek dogwood PEMI, PSSI, PFOI,     Freshwater marshes Uncommon X

(Comus stolonifera var. L2EMI
california

Cruci ferae

Contra Costa wallflower UP Only on Antioch dunes Rare X
(Erysimum capitatum
angus tatum )

I/scientific nomenclature follows Munz and Keck, 1968; basic listing adapted from COE Atlas vegetation list, 1979a
and supplemented by field observation.

2-/Values are taken from COE Atlas vegetation list, 1979a, or based on field observation.
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OCCURRENCE                         ABUNDANCE           STATUS

COMMON AND SCIENTIFIC NAMESI/          COE ATLAS SYMBOL     CHARACTERISTIC HABITAT TYPE    IN DELTA2/ NATIVE INTRODUCED

Cruci ferae (continued)

Wild radish UP .. Grassy riprap, ruderal Common t     X
(Raphanus satiuus)

Caper-fruited tropidocarpum UP Uplands, near Mt. Diablo Rare X
(Tropldocarpum capparide~n)

Euphorbia.ceae

California croton UP Dry sandy places Occasional X
(~ro~on californicus)

Turkey mullein UP, UR ~ost dry habitats Occasional X
(Eremocarpus set~geru8)

Fabaceae

Acacia UP, AG, UR Upland, ruderal, urban Uncommon X
(Acacia sp. )

Delta tule pea .PEMI, PEM2, R2EMI     Freshwater marsh Rare X
(r, ath~rus jepsonii jepsonii)

Spanish clover UP Upland, ruderal Common X
(~otus purshianu8 )

Deer weed UP Upland, rudera.l Uncommon X
(T, otu~ scopar~us~

Lotus UP Upland, ruderal Uncommon X
(£o~u~ ~l~g~nosus)

Si I vet Iupine UP Sandy uplands Uncommon X

Lindley’s annual lupine UP Sandy uplands Uncommon X
CL~us blcolor)

White sweet clover UP, UR Upland, ruderal Common X
(Melilotus albus)

Yellow sweet clover UP, UR Upland, ruderal Common ¯ X
(Me~ilotus indicus)

Black locust UP, UR " Upland, ruderal, urban Uncon~n X
(Hoblnia pseudoacacia)

Spanish broom UP Upland, ruderal Uncommon X
(Sparti~m junceum)

Coast live oak PF01, UP Riparian woodland, upland Conrnon X
(Quercus agr~ folia)

Valley oak PFOI, UP Riparian woodland, upland Uncommon X
(~uercus lobata)

Frankeniaceae

Alkali heath UP, E2EM4/SN3~/ Saltmarsh, alkali flats Uncommon X
(Frankenia grandi fol~a)

Genti anaceae

June century UP Upland Uncommon X
( ~ntaur.i.um .fZor~bundum) ’

Gerani aceae

Broad-leaf filaree UP, AG . Upland, ruderal Common X
(Erodlum botrys )

Halora~aceae

Parrot’ s-feather R2AB, L1AB Aquatic Bed Common X
( Myriophy Z ~um b rasi l ~en8~ )

!/Scientific nomenclature follows Munz and Keck, 1968; basic listing adapted from COE Atlas vegetation list, 1979a
and supplemented by field observation.

2-/Values are taken from COE Atlas vegetation list, 1979a, or based on field observation.

3-/Classification from Jones & Stokes Associates, 1979.
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.............. ____O_C_C_U.R..R_E N__C.E .................... ABUI~DA~.CE .... ~..T_A.T_.U~_

COMMON AND SCIENTIFIC NAMESI/       COE ATLAS SYMBOL    C_H.A_R.A.C~.L.RI__S_T.I.C...~.A.B.I.T.A.~ .T.Y.P.E I.N_.D_E.LL~2/ ~IATIVE INTRODUCED " .
Juglandaceae

Black walnut PFOI, AG. UR Riparian woodland, i~;~ro- unco~:w,n

English walnut AG, UR, UP Upland. rudera], u,ba~, 0c(asi(.,~al X

Lami aceae
Henbi t UP Upland. rude~a] Occas~ t.naI X

Water horehound PEMI, PE~, R2EMI. Low wet places Unco~;.., X
(Lycopu8 ~m~n~[~.P.nus) PSS1. L2EM], LZEM2

Horehound UP Upland, ruderal Co~:~no n X

Li I ~ aceae

Fragrant fritillary " UP Upland Rare X

t?thraceae

Cali forni a l oosestri fe UP Moist pI aces Unco~. X
(Lythr~vn ca~fornie~)

Ma] vaceae

Velvet leaf UP Rudera] Occasional X

California hibiscus R2EMI Freshwater marsh, along Rare X
(Ribis~8 caZ~ foz~.~i.:,~) banks

Cheeseweed UP, AG Upland. ruderal ComnDn X
(~lva pa~ fl~)

Moraceae

Hemp UP Channel islands Uncon~.)n X

M_//rtaceae

Bottlebrush UP, UR Ruderal, urban Uncom~Dn X

Eucalyptus UP, UR, AG Rudera], urban, agri- Occasional X
(Eue~Z~ptu~ spp.) cultural

Asb PFO1, PSSl R~parian ~dland, Corr~rr~n
(F~nu~ lati foZia) brushy riprap

On~graceae

Panicled willow-herb UP Upland, ruderal Common X(Epilob~um p~ieu~atum) .
Antioch p~imrose UP Only Antioch dunes Rare

(Oenothera deZ~oddes vat

Hooke~°s evening primrose UP Upland. ruderal Occasional X
(Oenothera hookeri)

Papaveraceae

California popp~ UP Upland Uncommon X
(Eschscholtz{a call foenlca)

P] antaginaceae

Buckhorn plantain UP. UR Upland, ruderal, urban Uncommon X
(Plantago lanceolaba)

l-/scientific nomenclature follows Munz and Keck, 1968; basic listin~ adapted from ¢OE Atlas vesetat~on ]ist, 1979a
and supplemented by f~eld observation.

-2!Values are taken from COE Atlas vegetation l~st, 1979a, o~ based on field observation.
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FLORA AND FAUNA

OCCURRENCE ABUNDANCE STATUS
CO{~]N AND SCIENTIFIC NAMESl/ COE ATLAS SYMBOL CHARACTERISTIC HABITAT TYPE IN DELTA2/ NATIVE INTRODUCED

P]atanaceae

Western sycamore PFOl, UR Riparian woodland, Occasional X
(PZatc~u~ ~cemosa) introduced elsewhere

Polygonaceae

Naked-stemmed eriogonum UP Upland Uncommon X
(~’r~ogo~m Zati fo li~m)

Cow, son knotweed UP Upland. ruderal Common X
(Polygonum avicuZars)

Water smartweed LIAB Aquatic bed Common X
(Po lygonum ’anrphib~um)

Curly dock A11 moist or ponded Most moist or seasonally Common X
(Rumex crispus) habitats ponded habi tats

Rosaceae

Almond UP,. AG, UR Upland, urban Uncommon X
(Pe~n~s mnygda~s)

California rose PFOl, PSSl, UP Riparian woodland, shrub- Con~on X
(Rosa califor~ica) brush, upland

Himalaya-berry PFOI, PSSI Riparian wooaland, grassy Common X
(Ru~u~ p~oce~u~) riprap, brush riprap,

wooded island
Blackberr-j PFOI, PSS], UP Riparian woodland, shrub- Co~on X

(Ru~u~ ~follu~) brush brushy riprap,
ruderal, upland

Rubiaceae

Buttonbush PEMI, PSSI, Freshwater marshes, riparian Occasional     X
(CephaZan#hus occid~ntaZ~s) PFOI, L2EMI woodland and shrub-brush

Sa I i caceae

Fremont’s cottonwood PFO], PSSI, Riparian woodland, fresh- Occasional X
(PopuZus fremontil) PEMI, L2EMI water marsh

Weeping willow UP, UR Upland, urban Uncommon XCSal~x bab,qZon~ca)

Goodinq’s willow PFOl, PSSI, Riparian woodland, shrub- Common X
(Sal~ .qooddi.r~i) PEMI, L2EMI brush, freshwater marsh

Sand barwillow PFOI, PSSI, Riparian woodland, shrub- Common X
(SaZ~ hi~si~) PEMI, L2EMI brush, freshwater marsh

Red willow PFOI, PSSI, Riparian woodland, shrub- Occasional X
(~aZ~ Zaeolgata) PEMl, L2EMI brush, freshwater marsh

Arroyo willow PFOI, PSSI, Riparian woodland, shrub- Common X
(~a~ ~asioZep~s) PEMI, L2EMI brush, freshwater marsh

Scro_phulariaceae

Common monkey-flower PEMl, PEM2, R2Eml,    Most wet places Occasional X

Common mullein UP Upland, ruderal Occasional X
(Verbascu~n ~hapsus)

Sol anaceae

Jimson weed UP, AG Upland, ruderal, agri- Occasional X
( Oa~ura steamon~u~n) CUl rural

Tree tobacco UP Upland, ruderal Uncon~non X
(N~co~a~ glauca)

1/Scientific nomenclature follows Munz and Keck, 1968; basic listing adapted from COE Atlas vegetation list, 1979a
and supplemented by field observation.

-2-/Values are taken from COE Atlas vegetation list. 1979a. or based on field observation.
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OCCURRENCE                                                                                                  STATUSABUNDANCE
COMMON AND SCIENTIFIC NAMESI/ COE ATLAS SYMBOL CHARACTERISTIC HABITAT TYPE IN DELTA 2/ NATIVE INTRODUCED

Ulmaceae

Chinese elm UP, UR Upland, urban Uncon~on , X

U~hel I i ferae

Bolander water hemlock Salt marsh Tidal salt marsh Rare X
(6’�.eu~a boZa~der~ ~

Bee thistl’e PEMI, PEM2, R2EMI Freshwater ~rshes Uncommon X
(BZ~J~]~z~ ~L~tle~Z~tu~n)

Delta coyote thistle PEMI, PEM2, R2EMI, Freshwater marsh Unco~Ion X
(~n~um~aeemoBum) L2EM2

Lilaeopsis PEMI, PEM2, R2EMI, Marshes in western Delta Rare X
(LiZaeopsis masonii) L2FM2

Urticaceae

Hoary nettle PFOI, PSSI, UP Moist. low habitats Common X
(Urtgca hoZoserlcea)

Verbenaceae

Mat-grass UP, UR Upland, urban Uncon~on X
(Lippia nodifZora)

Vitaceae

California wild grape PFOI, PSSI Riparian woodland, mature Common X
(Vi~i~ o:Z£~o~nie~) riparian shrub-brush

Zsgoph~llaceae
Puncture vine UP Upland, ruderal’ Uncommon X

(Trlbulus terrestris)

~Iscientific nomenclature follows Munz and geck, 1968; basic listing adapted from COE Atlas vegetation list, 1979a
and supplemented by field observation.

2--/Values are taken from COE Atlas vegetation list, 1979a. or based on field observation.
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Circular from federal Office of Management and Budgets " " d
State activities in federally assisted projects and programs with
plans and projects..

ttLLUVIAL FAN An assemblage of sediments (clay, silt, sand, gravel, or similar
where water flow moves from a steep to a flatter gradient and suddenly loses much of its
transporting power. See: AL-LUVIAL SOIL, DELTA.

~LLUVIAL SOIL Soil that has developed from transported and relatively recently deposited material,
characterized by little or no modification of the original material by soil-forming processes.

ANADROMOUS Pertaining to fishes which spend most of their lives in salt water but migrate into fresh water
to spawn; e.g. salmon, shad, striped bass, etc. "

ANNUAL PLANTS Plants living but one growing season.

BACKSWAMP Lands behind natural levees which are regularly inundated during winter rains and sprin’g
floods. See: FLOODPLAIN.

BENTHIC Relating ~to or occurring on the bottom of any body of water.

BERM An earthen shelf or ledge, usually built at the waterside base of levees.

BRACKISH WATER From 0.5 to 30 parts per thousand salinity. Compare: FRESH WATER and
SALINE WATER.

,
QA California Environmental Quality Act, enacted in 1970. Requires an Environmental Impact

Report (EIR) for projects which will have significant impact on the environment.

COE U.S. Army Corps of Engineers.

CSRWQCB California State Regional Water Quality Control Board.

CVP Central Valley Project, a federal water project begun in the 1930’s by the U.S. Bureau of
Reclamhtion to supply water to the farmers of the Central Valley.

An organism eats tissue; a secondary or higher level trophic consumer.CARNIVORE that animal
Compare: HERBIVORE and OMNIVORE.

CULM A stem, especially the stem of grasses, with nodes and internodes.
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GLOSSARY I

!
i

DAPC Delta Advisory Planning Council, Sacramento Regional Area Planning Commission.

DFG California Department of Fish and Game, Resources Agency. 1
DO Dissolved oxygen, measured in parts per million (ppm) dissolved in wateL The minimum

necessary for the survival of most marine life is 4.5 ppm.
1

DELTA A plain underlain by an assemblage of sediments that have accumulated where a stream,
flowing into a body of standing water, has had its velocity and transporting power suddenly
reduced. The classical delta broadens seaward and meets the ocean directly, while the
Sacramento-San Joaquin Delta narrows toward the sea, discharging its waters into estuarine[]
bays and straits (Atwater, 1980). See: ALLUVIAL FAN. 1

DETRITUS All types of biogenic material, in various stages of microbial decomposition, which represent
a potential energy source to consumer organisms.

DIATOM A one-celled, microscopic alga in the class Baciilariaceae, with siliceous walls.

DOCTRINE OF PUBLIC TRUST Holds that tidelands (lands subject to tidal action and lying below the elevation of mean ¯
high water), as well as nontidal lands underlying navigable waters, are held by the State sub-1ject to a public trust for purposes (among others) of navigation and fisheries (Briscoe, 1979).

DREDGE SPOILS Material removed from the bottom of a channel, usually by clamshell or suction dredge.

1
1

E !
EIR Environmental Impact Report, required by the California Environmental Quality Act

(CEQA), 1970.

EIS Environmental Impact Statement, required by the National Environmental Protection Act I
(NEPA), 1969.

ECOLOGICAL RESERVE Defined in Sections 1580-1584, California Fish and Game Code, as "areas preserved in a
natural condition for the benefit of the general public to observe native flora and fauna and1
for scientific study."

EDAPHIC Of or relating to the soil.

EMERGENT VEGETATION Piquatic plants which are not totally submerged; typically rooted in aquatic environment but1
having most of the photosynthesis occurring above water; e.g., cattail, bulrush, sedge, etc.

ENDEMIC Restricted to a particular geographical area.

ENTRAPMENT ZONE An area near the mouth of the Delta where fresh water and salt water mix and where
nutrients accumulate. Surface salinities are generally between one and six parts
per thousand.

I
ESTUARY A semi-enclosed coastal body of water which has a free connection with the open sea and

within which sea water is measurably diluted with fresh water derived from land or drainage.

EUTROPHIC Refers to bodies of water, accumulations of peat, etc. which are rich in mineral nutrients I
and organic materials, and therefore productive.

!
I
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U.S. Fish and Wildlife Service.

H The reach or stretch of a water surface.

I FIVE FINGERS ISLAND Located in the Central Delta on Middle River, just north of its confluence with Connection
Slough.

I FLOODPLAIN The relatively flat area or lowlands adjoining a river, stream, ocean, watercourse, or lake,
which has been or may be covered by water. See: BACKSWAMP.

FOOD CHAIN A linear sequence of predators and prey showing a direct relationship series of the eaters and

I eaten in a food web and exhibiting the energy flow from producers through several trophic
levels of consumers.

FOOD WEB A model showing nutritional interrelationships of the organisms in a community, depicting

I the web-like interconnections of the numerous food chains of the eaters and eaten; a typical
food web includes plants, herbivores, carnivores, omnivores, and detritus feeders.

FRESH WATER Less than 0.5 parts per thousand salinity. Compare: BRACKISH WATER and

I SALINE WATER.

HEP Habitat Evaluation Procedures .of the U.S. Fish and Wildlife Service. List of procedures
establishing habitat evaluation methodology and guidelines, originally developed for water

i project planning.

HEADREACH ISLAND Located in the Central Delta on the west side of the Stockton Deepwater Channel, near its
intersection with Disappointment Slough and Columbia Cut.

I HERBACEOUS Plants with one or more stems that die back to the ground eachi.e., andyear; grasses
forbs,as distinct from shrubs and trees.

HERBIVORE An organism that eats plants; a primary consumer. Compare: CARNIVORE and
OMNIVORE.

HOWARD LANDING Located on Grand Island just south of the Steamboat Slough ferry crossing to Ryer Island.

!
L!                             ,LAFCO Local Agen~ Formation Commission; country agencies which determine annexation policies.

LITI’LE FRANKS TRACT A small, State-owned island on the west side of Franks Tract, with marshland in the center,I and designated as a nature study area.

LOST LAKE TULE ISLAND Located on the eastern side of Stockton Deepwater Channel, at its confluence with

i
Disappointment Slough.
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I

MHHW Mean higher high water.

MHW Mean high water.

MSL Mean sea level.

MANDEVILLE TIP A channel island, now a county park, on the northeast side of the Stockton Deepwater
Channel, between Mandeville and Venice Islands.

MYSID A member of the order Mysidacea, a crustacean order that includes the opossum shrimps.

N
NEPA National Environmental Policy Act, enacted in 1969. Requires an Environmental Impact

Statement for federal projects which will have significant impact on the environment.

o
OPR California Office of Planning and Research.

OLIGOCHAETE A member of the class oligochaeta; includes earthworms and certain aquatic species.

OMNIVORE An organism that eats both plants and anin~als. Compare: CARNIVORE and
HERBIVORE.

P , ,
PD; PUD Planned Unit Development.

PACIFIC FLYWAY The major migratory route used annually by west coast waterfowl and other birds.

PALUSTRINE Pertaining to or living in or by a swamp, marsh, or other wetland.

PEAT A.n organic soil resulting from underwater decomposition of marshland plants. Subject to
oxidation, wind erosion, swell-shrink behavior, compression, liquefaction during an earth-
quake~ and inflammability.

PERENNIAL Plants having a life cycle lasting more than two years.

PHYTOPLANKTON Suspended aquatic algae which do not require a solid substrate or attachment and which are
able to photosynthesize. Compare: ZOOPLANKTON.

PRODUCTIVITY A measure of biological activity, based on the amount of carbon fixed by the process of
photosynthesis and available as calories to be used as energy within or exported from the
producing system.

I
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!
I REVETMENT The rock facing protecting levee banks; See: RIPRAP.

RIPARIAN Relating to or living or located on land bordering a stream, lake, or tidewater.

I RIPRAP themSt°neSfromPlaCederosion.°n thesee:faceREVETMENT.Of a dam, stream banks, or other land surfaces in order to protect

RUDERAL Weedy; most common on spoil or refuse banks, but may occur anywhere where natural

I cover has been disturbed.

S
SLC California State Lands Commission.

SWP California State Water Project, authorized in 1951 by the Legislature, financed in 1959 by
the Burns-Porter Act; includes the Feather River, Sacramento-San Joaquin Delta Diversion
Project, Peripheral Canal.

SALINE WATER Greater than 30 parts per thousand salinity. Compare: BRACKISH WATER and
FRESH WATER.

STONE LAKES Two complexes of lakes, marshland, and surrounding upland, lying in an historical
overflow area on the east side of the Sacramento River, roughly midway between Walnut
Grove and Sacramento near the town of Hood.

SUBIRRIGATION Raising the water table to the crop root zone by allowing water to seep laterally from ditches
into porous peat soils.

SUCCESSION The replacement of one kind of community by another kind; the progressive changes in
vegetation and in animal life which occur in one place over time, culminating eventually in
an equilibrium situation for that location.

SYMBIOSIS The kind of interspecies relationship that is obligatory and beneficial to the two or more
participating organisms.

T
TDS Total dissolved solids, a unit used to measure salinity.

TENDIPED A member of the family Tendipedidae, or midges.

TIDAL PRISM The volume of water involved in a tidal exchange.

TROPIC LEVEL In the nutritive cycle of an ecosystem, a group of organisms at a certain stage in the food chain
which secure food in the same general manner. The first or lowest trophic level consists of pro-
ducers, the second level of herbivores, and the third and higher levels of carnivores.
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I
I

U
’ IUSFWS United States Fish and Wildlife Service, Department of the Interior.

7 , , 1
ZOOPLANKTON Aquatic animals which cannot actively swim against the current or photosynthesize; includes

many larval forms of otherwise nonplanktonic organisms. Compare: PHYTOPLANKTON.

I

I
I
I
I
I
I
I
I
I
I
i
I
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APPENDIX A

Appendix A

AND POLICIES GUIDING THE DEPARTMENT OF FISH AND GAME ANDKEY LAWS, REGULATIONS,

THE U.S. FISH AND WILDLIFE SERVICE REGARDING DELTA FISH AND WILDLIFE HABITAT

The framework of laws, regulations, and policies which guide public decision making
concerning Sacramento-San Joaquin Delta resources consist of State and federal laws,
executive orders, agency regulations and a number of internal policies and guide-
lines. These may be considered "directives" which support the actions and recom-
mendations of U.S. Fish and Wildlife Service and California Department of Fish and
Game. The essence of each of these directives is presented below.

I LEGISLATED POLICIES AND DIRECTIVES

State of California

¯ Davi_s-Dolwi.q Act 1961; Water .Code, sections 11900-11925:

"The Legislature finds and declares it to be necessary for the general public health
and welfare ~that preservation of fish and wildlife be provided for in connection
with the construction of State water projects...and that the project construction
costs attributable to such enhancement of fish and wildlife and recreation features
should be borne by them." (Section 11900)

California Environmental Quality Act 1970; Public Resources Code, Sections

"The ...Legislature. finds and declares that it is the policy of the State to:
Prevent the elimination of fish and wildlife species due to man’s activities, insure
that fish and wildlife populations do not drop below self-perpetuating levels, and
preserve for future generations representatives of all plant and animal communities
and examples of the major periods of California history." (Section 21001)

¯ Delta Levee Maintenance Fund 1973..7 Water Code, Sections 12980-129 :

"The Legislature hereby finds and declares that the Delta is endowed with many in-
valuable and uniqUe resources and that these .resources are of major statewide
significance...The Legislature further finds and declares that the Delta’s unique-
ness is particularly characterized by its hundreds miles meandering waterwaysof O f

and the many islands ~djacent thereto, that in order to reserve the Delta’s invalu-
able resources, which include highly productive agriculture, recreational assets,
and wildlife environment, the physical characteristics of the Delta should be pre-
served essentially in their present form, and that the key to preserving the Delta’s
physical characteristics is the system of levees defining the waterways and protect-
ing the adjacent lands." (Sections 12981 and 12984)

¯ Z’ber.q Project Levee Vegetation Maintenance Fund; Water Code, Section 8450 (1973):

project are increasingly recognized as"Flood control levees valuable wildlife,
recreational, scenic, and aesthetic resources, and construction and maintenance
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standards have been developed by the Army Corps of Engineers and the State of
California which minimize vegetation removal and which encourage or require, as a
condition of the project work, replanting and controlled vegetation maintenance...
Costs of maintaining vegetation on levees for such non-flood control purposes as
wildlife enhancement’, recreation, and scenic beauty are approximately double those
of normal flood-control related maintenance and non local users are the prime bene-
ficiaries. It is therefore appropriate that the general public participate in
meeting such additional maintenance costs."

¯ Fish and Game Code, Section 1600:

"The~protection and conservation of the fish and wildlife resources of this State
are hereby declared to be of utmost public interest... Their conservation is a
proper responsibility of the State."

¯ Gali~ornia Endang~ered ~pecies Act 1973; Public Resources Code, Section 2050-2055:

"The Legislature finds that many species of birds, mammals, fish, amphibia, and
reptiles are endangered because their habitat is threatened with destruction,
drastic modifications, or servere curtailment..." The Act gives authority to DFG
to deem what animals in California are rare and endangered.

¯ Senate Concurrent Resolution No. 28, 1978:

"It is the intent of the legislature to preserve,.proteet, restore, and enhance
California’s wetlands and the multiple resources which depend upon them for the
benefit of the people of the State."

¯ Nejedly-Mobley Delta Levees Act of I~76; Wa~er Code, Section 12225:

"The plan for improvement of the Sacramento-San Joaquin Delta levees as set forth
in Bulletin No. 192 of the Department of Water Resources, dated May 1975, is
approved as a conceptual plan to guide the formulation of projects to preserve
the integrity of the Delta levee system."

¯ Keene-Nejedly Wetlands Preservation Act of 1976:

"...the remaining wetlands of this State are of increasingly critical economic,
aesthetic, and scientific value to the people of California, and...there is need
for an affirmative and sustained public policy and program directed at their pre-
servation in order that such wetlands shall continue in perpetuity to meet the
needs of the people."

Federal Government

¯ River and Harbors. Act of 1899; 33 USC Section 401 et seq:

Prohibits obstruction of navigable waters without a permit from Corps of Engineers.

¯ Fish and Wildlife Coordination Act; 16 USC Section 611 et seq. (1958, amended 1965)

Wildlife conservation shall be given "equal consideration" with other features of
water resource development. Empowers Secretary of Interior to provide assistance
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I
to and cooperate with public and private organizations in development of all species
of fish and wildlife and their habitats.

¯ National Environmental Policy Act of 1969; 42..USG Section 4321 et se.q:

"The purposes of this Act are: to declare a national policy which will encourage
productive and enjoyable harmony between man and his environment; to promote efforts
which will prevent or eliminate damage to the environment and biosphere..."

¯ Federal Water Pollution Gontrol Act Amendments of 1972; 33 USC Section 1251 et
seg, PL 92-500: (Clean Water Act)

"It isthe national goal that wherever attainable, an interim goal of water quality
be provided for the protection and propagation of fish, shellfish, and wildlife..."
(Section i01)

Endangered Speci#s Act of .1973; 16 USC Section 1531, et seg:

Endangered~species of wildlife and plants "are of aesthetic, ecological, educational,
historical, recreational, and scientific value to the nation and its people". The
act seeks to provide "a means whereby the ecosystems upon which (they) depend may
be conserved." (Section 1531)

EXECUTIVE ORDERS AND AGENCY REGULATIONS

State of California

¯ Decision 1485, August 1978; State Water Resources Gontrol Board:

"Beneficial uses in the Delta and Suisun Marsh have been classified historically
under three bro.ad categories: i) wildlife, 2) agricultural, and 3) municipal and
industrial. Water quality standards have been established for each of these broad
categories of use to insure that each is protected in its own right. The under-
lying principal of these standards is that water quality in the Delta should be
at least as good as those levels which would have been available had the State and
federal projects not been constructed, as limited by the constitutional mandate of
reasonable use."

¯ Governor’s Executive Order B-39-77:

"...all state agencies shall provide leadership in efforts to minimize the risk of
flood losses in connection with state lands and installations and state financed,
insured, or assisted improvements."

Federal Government

Principles and Standards for planning water and Related Land Resources, U.S.
Water Resources Council (Federal Register, Vol. 38, September 10, 1973):

"The overall purpose of water and land resource planning is to promote the quality
of life by reflecting society’s preferences for attainment of the objectives defined
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below (including)... To enhance the quality of the environment by the management,
conservation, preservation, creation, restoration, or improvement of the quality
of certain natural and cultural resources and ecological system."

Presidential Executive Order No. 11988, May 24, 1977:

"Each agency shall...take action to...restore and preserve the natural and bene-
ficial values served by floodplains..."

¯ Presidential Executive Order No. 11990, May 24, 1977:

"Avoid to the extent possible the long and short term adverse impacts associated
with the destruction or modification of wetlands and to avoid direct or indirect
support of new construction in wetlands wherever there is a practical alternative."

¯ Guidelines o~ U.S. ~i~h and Wildlife. Service~. ~ed. Re~ister Vol. 40, No. 231,
December 1, 1975:

"Objectives of the Department (of Interior) and Service in relation to dredge and
fill and other.water-related activities are to protect and preserve fish and wild-
life habitat, conserve fish and wildlife resources, and protect public trust rights
of use and enjoyment in and associated with navigable and other waters of the United
States."

¯ Re.gulatory Programs of the U.S. Army. Corps of Engineers~ 33 CFR 320-340; Fed.
Register Vol. 44, No. 98, May 18, 1979:

- River and Harbor Act of 1899

- Federal Water Pollution Control Act Amended in 1972

- Refuse Act Permit Program

- Marine Protection, Research and Sanctuaries Act,° 1972; Section 103.

State-Federal

¯ Four-Agency (DFG, USFWS, DWR, WRPS [Water Resources and Power Service]) Memo-
randum of Agreement (For aVP-SWP Operation. AffectinH ~he Delta, Draft of
September 7, 1977;. ~doption..pendin~) :

"The projects shall be operated to achieve the following goals:

Restore and maintain adult populations of fish and wildlife on its average at
the historic level; and

Realize the Projects’ potential for increasing these resources above historical
levels consistent with other purposes of the Projects."

"The following objectives are designed to achieve the (above) goals...:

Provide suitable environmental conditions for young fish and their food supply;
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Provide suitable water conditions for the upstream and downstream migration
and survival of anadromous fish;

Limit the diversions of young fish and fish food from the Delta by facilities
of the Projects;

Manage any new lands of the Projects in the Delta to develop fish and wildlife
resources and to provide for recreational use of these resources by the general
public, both compatible with other objectives of the Projects, provided that
fish and wildlife resources are maintained at least at Nonproject levels;

Promote selected riparian vegetation consistent with flood safety by preserving
and planting trees and shrubs having high value for wildlife on or adjacent to
any existing Delta levees that are modified in the future by Projects."

INTERNAL POLICIES AND GUIDELINES

State of California

¯ California Fish and Wildlife Plan, 1966:

Statewide resource management goals are:

To maintain all species of fish and wildlife for their intrinsic and ecological
values as well as for their direct benefits to man.

- To provide for diversified recreational use of fish and wildlife.

- To provide for an economic contribution of fish and wildlife in the best inter-
est of the people of the State.

- To provide for scientific and educational use of fish and wildlife.

¯ California Fish and Game Commissio~ Reso~on, February.

"Place a high priority on (wetland) value for waterfowl habitat purposes..."

¯ DFG Position on DeltA Fishery Protection By A Delta Water Facilities, Nov. 29,
1975:

- Utilize only truly surplus flows when meeting export needs. As high a portion
of needs as possible should be met by exporting flood flows.

- Eliminate cross-Delta flows to restore the Delta’s capacity as a nursery area
and migration route for fish.

Maintain net downstream flows in all channels. Such flows should be large
enough to prevent water quality problems and to facilitate fish migrations,
but not so large as to deplete the food supply for fish. Locating the diver-
sion point as far downstream on the Sacramento River as is compatible with
other needs this characteristic with minimum impact onmight help satisfy
water supply.

Maintain as much of the Delta as possible as part of the tidal estuary.

Locate diversion points so that fish are not drawn out of their normal migratory
path and to avoid having to transport salvaged fish.
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¯ DFG Position on Delta and Suisun Marsh Wildlife Conservation By A Delta Water
Facility, Nov.e.mb. ~r, 1975:       ’’ " "

Preserve existing wildlife habitat, or compensate fully for any unavoidable
degradation and utilize opportunities to enhance such habitat.

Avoid adverse impacts on rare or endangered plants and animals. If such damage
is unavoidable, acre-for-acre, in-kind, full compensation for lost habitat is
essential.

¯ Delta Waterways Use Program, Delta Master Recreation Plan, 1976:

"The program is specifically intended to: protect, preserve, and restore the
Delta’s natural and ecological values; halt development of, and cause removal of,
unauthorized projects in, on, over and abutting Delta waterways...protect the
public trust in the Delta waterways... These standards shall be mandatory upon
and observed by all departments, boards, and commissions of the Resources Agency
unless they conflict with statutory authority and shall be used by the Resources
Agency in responding to U.S. Army Corps of Engineer Public Notices for permit
requests in the Delta."

¯ Resgurces Agency PO.!~cy for Preservation of Wetland in Perp. et.uity,. 1977:

"It is the basic policy of the Resources Agency that this Agency and its Depart-
ment Boards, and Commissions will not authorize or approve projects that fill or-otherwise harm or destroy coastal, estuarine, or inland wetlands."

Federal Government

¯ Concept Plan for W~terfowl Wintering. Habitat Preservation, aentral ..Valley,.
California, ’ USFWS, May,. 1978:

Key wintering habitat, at present unprotected, should be preserved and emphasis
should be placed on development of new wetlands within the former boundaries of
ancestral marsh.

I
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APPENDIX B

I                                                     Appendix B

I                                   EXERPTS CONCERNING WILDLIFE HABITAT:

i DELTA MASTER RECREATION PLAN,

The Resources Agency, 1976

!
The following recommendations relating to habitat provide an important basis for

I components and recommendations contained in the Delta Habitat Plan.

¯ The Legislature should provide adequate funds to enable the State Lands Division
to do the necessary title work to document and substantiate all of the State’s

I titles in the Delta. The State Lands Commission should then firmly establish its
claim to many nonleveed channel islands, berms and waterways to make private own-
ers aware of potential conflicts over ownership and eliminate controversies over

I claims to public lands by adverse possession.

¯ The Resources Agency, with cooperation from federal, regional and local government,

i should be the central State agency responsible for coordinating the waterways and
abutting land use planning, regulation and development of the Delta.

¯ The State Lands Commission should give priority to the identification’of the own-
ership of lands of the Delta currently funded for StatePark acquisition (the Del-
ta Meadows, Cosumnes River and Channel Islands projects). The Department of Parks
and Recreation should then give priority to the acquisition of these lands and, in

I coordination with appropriate agencies as well as public and private organizations,

should proceed to develop recreational facilities deemed acceptable after public
hearings.

I ¯ The Department of Water Resources in coordination with other governmental agen-
cies and private organizations, should upon the selection of a Delta Water Facil-
ity, reinitiate the formulation’of the recreation and wildlife features of the

I selected project.

¯ The Department of Fish and Game in cooperation with affected public agencies

i should continue efforts to improve wildlife habitat at Clifton Court Forebay (De-
partment of Water Resources), the City of Isleton’s waste water treatment facility

(City of Isleton), Rough and Ready Island (U.S. Navy), and within highway rights-
of-way (Caltrans). The Department should also continue to motivate landowners toi or development of wildlife habitat.provide areas for the maintenance

¯ The Department of Water Resources should carry out its recently authorized respon-

I sibilities under the Nejedly-Mobley Delta Levees Acts. The Department should pre-
pare plans and specifications for levee improvements utilizing Department of Water
Resources Bulletin No. 192 as a concepts plan, implement a pilot levee project in

i
an area of critical need of improvement after consummating a cost sharing agree-
ment with a local agency, and report to the Legislature by specific dates on the
levee improvement program. Local agency plans for maintenance and improvement of
Delta levees should be compatible with the plans shown in Department of Water

I Resources Bulletin No. 192 and this Delta Master Recreation Plan.

I B-I
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¯ Levee improvement programs should be planned so as not to encourage urban devel-
opment on existing agricultural lands.

¯ Expansion of the road system should be allowed only to serve new urban developments
within existing communities and new public recreational developments.

¯ The further extension of public-service facilities, particularly roads and sewers,
should be timed and directed to prevent scattered urban development from unnec-
essarily encroaching on agricultural lands.

¯ The Departments of Fish and Game and Navigation and Ocean Development (now Boating
and Water Safety) in consultation with the Department of Parks and Recreation,
State Lands Division and the Delta counties should give priority to the acquisition
and management of selected nonleveed channel islands and other islands for the mreser-

’ vation and enhancement of wildlife habitat and scenic quality of the Delta and to
provide for public boater-destination anchorages.

¯ The Department of Fish and Game should establish a priority program for the eval-
uation, acquisition and management of those islands that have been tentatively
identified as follows:

(a) The Channel islands in Latham Slough between Empire and Columbia Cut.

(b) The unnamed island in the South Fork of the Mokelumne River just north of
Sycamore Blough.

(c) Browns Island (near Pittsburg).

(d) The unnamed island in Old River near Bethany.

(e) Old River islands, particularly Rhode Island, between Rock Slough and Quimby
Island, including those in Connection Slough.

(f) Eucalyptus Island between Widdow and Kings Island of Clifton Court Forebay.

¯ Local governments, in coordination with the Department of Navigation and Ocean
Development and the Resources Agency, should establish limited spe~d and recrea-
tional use zones in areas where desirable. Local governments in coordination with
the Department of Navigation and Ocean Development should also evaluate methods of
establishing a coordinated boat patrol for better enforcement of boating safety
and waterways use regulations.

¯ The Department of Water Resources and the U.S. Army Corps of Engineers, through
their new multiple-purpose levee improvement studies, should ensure that both the
State and federal levee ~tandards for the Delta permit a maximum of vegetation to
be retained on the levees. Stripped levees should be replanted and multiple-pur-
pose levee maintenance standards established to allow original or replanted vege-
tation to remain on newly rehabilitiated levees where its retention would not ad-
versely affect levee stability, navigation and the necessary flood carrying capa-
city of the channels.

¯ State fiscal assistance programs which encourage the retention and planting of
vegetation on levees should give priority to "Natural Areas" (as identified in the
Waterway Use Program). The U.S. Army Corps of Engineers, special districts, and
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~istricts and local governments should ensure that their regulations, actions,
policies and fiscal programs are consistent with that objective.

the Departments of Water Resources and Fish and Game, the U.S. Bureau of Reclama-
tion and the U.S. Fish and Wildlife Service should continue their cooperative stud-
ies and actions relative to the Delta environment, fish and wildlife resource water
nanagement, export and fish protective facilities so that:

(a) An adequate understanding of the fish and wildlife resources of the San Fran-
cisco Bay-Delta System is developed;

(b) Proper design and operating criteria are developed for the State Water Pro-
ject and the Central Valley Project, and;

(c) Project operations are monitored, evaluated and modified as necessary to en-
sure the protection and enhancement of fish and wildlife in the Delta.

Federal and State agencies should carefully study any navigation project which in-
volves the deepening of Delta ship channels to ensure that the operation does not
damage the Delta environment. Adequate mitigation should be required of any chan-
nel-deepening project that would adversely affect environmental quality.

The Departments of Fish and Game, Parks and Recreation and Conservation, the State
Reclamation Board and the U.S. Army Corps of Engineers should investigate the
feasibility of revegetating Delta spoil deposition areas on a rotation basis and
they should renegotiate agreements on present spoil sites on Lower Sherman Island
and on the west side of the Sacramento River below Rio Vista.

Dredged material could be placed on Lower Sherman Island to provide better public
access and spoil from the Rio Vista area could be placed on the east side of the
river to provide a beach area and give protection to State Highway 160.

Local governments should develop plans and regulations to implement the Delta
Master Recreation Plan and its Waterways Use Program. These plans and regulations
should:

(a) Include adoption of zoning ordinances that assure that uses of land abutting
Delta waterways are compatible with the Waterways Use Program.

(b) Protect existing wildlife habitat, particularly that abutting waterways clas-
sified as "Natural" or "Scenic".

(c) Emphasize the reduction of conflicts among the uses of the waterways.

Local governments should recognize that the agricultural, open space and recrea-
tional resources of the Delta are of critical concern to the State. Maximum use

zoning and .enforceable restrictions, such as Williamson Act con-should be made of
tracts, to protect Delta agricultural lands’and open space from urban encroachment.
Delta lands included in open space, agricultural and flood-hazard designations
should be given the maximum regulatory protection. Urban development should be
allowed only where the proposed project areas are provided with at least 100-year
flood protection.
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¯ Local governments should require proof ~of ownership prior to accepting property
taxes on nonleveed channel islands to prevent the seizing of these islands by

individuals to the exclusion of the public. The prolifieration of struc-private
tures on nonleveed channel islands can best be controlled by implementation and
enforcement of the Waterways Use Program and strong local zoning ordinances.

¯ Landowners and Resource Conservation Districts, with assistance from the State
Resource Conservation Commission should make maximum use of the U.S. Department
of Agriculture programs and funding to conserve Delta soil and improve wildlife
habitat.
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APPENDIX C

Appendix C

OPTIONS AVAILABLE FOR HABITAT PROTECTION

A number of options for the protection, implementation and restoration of Delta
wildlife habitats were identified in the course of developing this plan; several
ideas were borrowed from Protection and Restoration of San Francisco Bay Fish
and Wildlife Habitats (DFG, 1979). Those options which were judged to be of
highest priority for implementation appear as "recommendations" in the Summary
and Recommendations section of this Plan.

The options presented below demonstrate the wide range of actions which could be
taken to protect and improve Delta wildlife habitats. Some are obviously more
feasible than others. A number of the~while not as important or timely as the
recommendations in protecting Delta habitats, may nevertheless be pursued in the
future by the Department and/or the Service.

OPTION I: DFG in cooperation with Office of Planning and Research (OPR) develop
better guidelines for fish and wildlife habitat protection, maintenance and
restoration and criteria to be included in local andpolicies general plan;
develop methods for review of general plans.

At present the OPR Guidelines for preparing general plans are inadequate
regarding habitat protection. This option would encourage habitat issues~

to be adequately addressed by the general plan.

OPTION 2: DFG, with OPR, formulate and circulate a model zoning code for a
resource conservation overlay district pertaining to development regulations
in or adjacent to important habitat areas, and advocate their use by local
governments.

Such a model code would establish a zoning district and specify the
uses permitted, including requirements for buffer zones, drainage,
plans, mitigation measures, environmental review procedures, site-
specific development location restraints, and dedications or restric-
tion measures.

Area covered: Development of a model code would emphasize the Bay-Delta
area, but its application would be statewide as well.

OPTION 3: DFG, with OPR and the Legislature, create an enforcement program
for Section 65910 of the Governmental Code which requires that open space
zoning be consistent with the open space plan, and open space plans be formu-
lated and implemented.

Zoning and general plans, since 1974, must be consistent, but in some
cases are not. plans open spacestill General and elements would be
evaluated in relation to local zoning ordinances and maps and the re-
quirements of state planning law.. The OPR would be the agency respon-
sible for implementing this option in Cooperation with other agencies
including DFG and State Lands Commission.

OPTION 4: DFG, with OPR, formulate and recommend a density transfer ordinance
to protect the th-..~eatened environmental resources~ and advocate their use by
ZocaZ ~ove~.~.~,~ts.
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Such an ordinance can establish a system allowing the transfer
of development density from parcels in areas of environmental
significance to areas where high density development is more
appropriate.

OPTION 5: Local subdivision ordinances be revised to require: (a) habitat
assessments, (b) open space dedication of habitat areas, (c) habitat impact
mitigation ~asures, (d) performance bonds for development within wetland
areas, and (e) denial of tentative and final maps for projects shown to have
potential significant adverse impact on the environment and for which miti-
gation measures are not adequate.

Thes’e requirements would strengthen review procedures for subdi-
visions proposed in or adjacent to habitat areas by incorporating
the intent and general provisions of CEQA. The suggestion does
not imply redundant processes. Implementation of this option
would result in Cities and counties regulating subdivisions so
that wildlife habitats are not significantly damaged.

OPTION 6: Legislation be enacted to require local governments to adopt and
map a significant resource areas inventory (at least including areas identi-
fied in this ’plan) as part of their open space/conservation elements, to
protect them with an appropriate overlay zone and to require a DFG/FWS
revi~ of all development proposals and i~pact assessment documents affect-

ing these .sites.                                ~

Implementation of this option would~ provide a vehicle-for local
governments to obtain advice from the DFG on the potential effects.
of specific development proposals, and the need for mitigation
measures. Inclusion ~of the identified significant resource areas
in the General Plan with new overlay zoning would provide a level
of protection absent in the Delta today.

OPTION ?: Legislation be enacted requiring LAFCOs to eva~uate the adequacy
of wildlife prote, ction policies in annexation proposals.

LAFCO should review the development and conservation policies of
the jurisdictions involved in the annexation in relation to the
protection of fish and wildlife habitats in the proposed annexa-
tion area. Guidelines could be formulated and circulated by OPR

that annexations not be approved if the level ofproposing
habita[ protection would be reduced, unless adequate mitigation
measures were implemented. LAFCO also could request that the
DFG review and comment upon annexation proposals f~r designated
habitat areas.-

OPTION 8: Sacramento and Stockton Port Districts, develop master plans reflect-
ing a maximum feasible fish and wildlife habitat protection policy.

Regional port agencies,, in practice, are not subject to local
planning and development ~review. The proposed deep water
channel projects ma~e the need for such plans even more important.
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OPTION 9: Le~slation be enacted establishing a "land bank" in the DFG
(or the State Coastal or Delta Conservancy), wherein a developer could
purchase an appropriate parcel of lan~ such as~ subsided land which has
become marginally economic for agriculture, for compensation and restoration
of habitat lost to approved developments.

It has been difficult for project sponsors to compensate for small
losses of important wildlife habitats, since it is often almost
impossible to locate or manage small parcels with potential for
developing habitats of the type lost. The establishment ~f a
land bank, from which the developer could acquire an appropriate
parcel of land, would provide a feasible means of compensating
unavoidable losses. For example,, subsided lands could be restored
to wetland to replace habitat values lost. (See Chapter 4)

OPTION 10: Legislation be enacted to authorize placement of a ’~ay-Delta
Habitat Restoration Bond Act" on the ballot, with the funds to be administered
by DFG.

A funding source for Delta restoration is not presently available.
The traditional funding sources of the Wildlife Conservation Board
are heavily pressured and few Delta projects can be supported
from that source.

OPTION 11:" Legislation be enacted to codify the t~elta Waterways Use Program."

The Legislature should implement the Delta Waterways Use Program,
determine the feasibility of establishing enforceable standards
for restricted wake zones to protect sensitive ecological resources,
and establish limited recreational use zones. Implementation of
the present program has been uneven.

OPTION 1~: Improve implementation of the Delta Waterways Use Program by adapt-
ing the Army Corps of Engineers Delta Environmental Atlas" Maps (1979a), over-
laying the three waterway use zones.

The present scale of the waterway~ use program map is i:126,720,
which is not for day-to-day implementation. The Corps’adequate
Atlas maps are at a scale of 1:12000. Overlays would show the
exact location of the "Multiple Use," "Scenic," and "Natural Areas"
to facilitate execution of Section I0 and 404 permits by the Corps
of Engineers. Distribution should be to all concerned Federal,
State and Local agencies.

OPTION 13: The assessment of a user fee on boaters using Delta waters be
znvestigated.

Boating is a significant cause of levee damage, which requires
costly maintenance. Such costs should be fairly allocated to
include these users rather than be borne largely by landwowners.

OPTION 14: DFG and the State Lands Commission develop a priority program for
the evaluation, acquisition, management, and enhancement of channel islands
tobeadministeredasecologicalreserves.

Recommended in the 1976 Delta Master Recreation Plan.

C--056461
C-056462



OPTION 15: State EIR guidelines be revised to require that:
a. An EIR shall always be required for development and clearing projects in

or adjacent to all sensitive wildlife habitat areas, including wetlands,
riparian forests, waterways, tidal islands, and habitat of rare and.
endangered species.

b. EIRs and negative declarations affecting above areas shall always be
sent to the State Clearinghouse (and hence to DFG).

Under existing State law, construction of a limited number of
structures is categorically exempt under usual circumstances
from the requirements of CEQA. The revision would designate
specific sensitive habitat areas and deny the exemption from
CEQA requirements of any new construction except for very minor
accessory structures.

At present, EIRs prepared for projects in the Delta are required by
CEQA Guidelines to be sent to the State clearinghouse.

OPTION 16: Establish temporary task force of all concerned agencies and
selected authorities from the private sector to review and revise the Corps
of Engineers project levee maintenance guidelines for the Sacramento and
San Joaquin Rivers; for formal submittal to the Corps by FWS, DFG, and the
Resources Agency. A consensus statement of multiple-purpose levee restora-
tion and maintenance guidelines, guide this effort.

The basic authority for levee maintenance by the Corps is found
in Title 33 of the Federal Code and is further detailed in two
Sacramento District documents entitled Standard Operation and
Maintenance Manual for the Sacramento River Flood Control Pro-
ject (1955), and The Manual for the Lower San Joaquin River
Levees, Lower San Joaquin River and Tributaries Project,
California (1959). These guidelines must reflect engineering
requirements balanced with multiple purpose needs, to include
sensitive environmental standards.

OPTION 17: FWS should urge the Corps of Engineers, Sacramento District,
extend its Section 10/404 permit jurisdiction to diked lands below MHW which
meet the wetland definition; to refine the overall regulatory process to in-
elude conditions on permits issued; and to provide posit-reports on actions
taken or permitted.

Few Corps Districts extend jurisdiction behind dikes. Since some
diked portions of t~e Delta represent historic "navigable waters,"
it would seem appropriate t~o apply permit actions to a .broader area.

OPTION 18: DFG/FWS, seek State and federal approval of a "Delta Restoration
Fund" for financing the State’s share for construction of multiple-purpose
levees and the costs of maintaining vegetation cover on the levees. Funding
would be from an annual surcharge on the cost of each acre-foot of water
extracted from the Delta by the State Water project and, if federal conformance
can be secured, the Central Valley Project.
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The need for such a fund is based on these conclusions:
i. The quality of Delta exported water is dependent upon

the continued existence of leveed islands to prevent
the increase of the tidal prism and .the resulting in-
crease of salt water intrusion. All beneficiaries should
share in levee costs.

2. Not only could increased salinity intrusion jeopardize
~the quality of the water at the south Delta pumping
plants, but~ it would require increased discharges of
freshwater from storage and/or transfer facilities to
meet Delta water quality standards. Such releases will
become increasingly difficult to execute as water needs
increase. Improved levees will minimize such releases.

3. The existing pumping practices are creating a scouring
ac[ion which has weakened levees in the southern Delta.
Responsibility for of these levees should beimprovement
shared by the beneficiaries of this pumping system.

4. An improved levee system with appropriate amounts of
riprap and vegetation to limit bank erosion will help to
reduce the sediment load in the Delta waterways, a con-
dition which is the region’s most severe water quality
problem. Water users will therefore profit from such
levee work.

OPTION 19: DFG/FWS, develop detailed written and published policies and guide-
lines regarding mitigation and compensation c~zd ~ consistent procedure to
help in the evaluation of cumulative impacts.

Written policies and procedures are needed for more consistent
treatment of applicants and projects. In addition, applicants
would be able to design their projects with potential mitiga-
tion requirements in mind. Projection and evaluation of
cumulative impacts is difficult; the DFG and FWS should
actively work on developing methods of plotting and recording
the accumulating changes in land use and associated habitats.
Documentation of cumulative impacts would support the Corps
and other agencies in their permit reviews.

OPTION 20: DFG/FWS, ~rge appropriate public agencies to revegetate with
native species those lands now barren (such as at Clifton Court Forebay)
or poorly vegetated (such as the Cross Delta Channel.

OPTION 21: DFG/FWS, assist in developing an experimental program to create
riparian forest (woodland) in the Delta, conducted on publicly owned land.

OPTION 22: DFG/FWS, seek the creation of a State-federal task force to
develop a State policy and program ~nder the Clean Water Act "208" non-point
water pollution control authority to protect, enhance, and restore riparian
vegetation and wetlands for their value as erosion retardants and sediment
filters.

One of California’s is sedi-major water problems
mentation, a reflection of the high soil erosion rate in the
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State. Because of its scope and funding, the 208 water
program is probably the only vehicle in the present legal
structure that can address the issue.

OPTION 23: DFG, in cooperation with FWS, initiate a "Delta Wildlife Habitat
Restoration Program, " based on this plan, using funding from multiple sources,
to identify appropriate "special restoration areas" for public investments
and establishment of Ecological Reserves or Wildlife Management Areas.

A management recommendation from the California Fish and Wildlife
Plan (1966)~ declared that programs would be established "to carry
out public acquisition of wetland and riparian habitat, with
particular attention to rapidly disappearing bay and estuarine
habitats." This has not occurred in the Bay-Delta area. An
ongoing habitat acquisition (in some cases via a less than fee
purchas, e) and enhancement program is needed.
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APPENDIX D

Appendix D

PLANT SPECIES FOR USE ON DELTA LEVEES

(Adapted from Whitlow et al.)

Introduction

The following appendix lists plant species which have been studied or suggested
for use on levees. Part i includes those plants which are most promising for
use on levees. Part 2 includes species for which t~ere are limited observa-
tions or which may be useful under a limited set of conditions. Part 3~lists
several species which are specifically unacceptable to the Reclamation Board
and unsuitable for a variety of other reasons.

The listings are referenced to the studies or authors which have considered
them (below), but their categories are based primarily on the opinion of the
Whitlow study. Plants referenced specifically to the Whitlow study are con-
sidered most suitable. The lists do not include all plants found on levees or
which could be suitable. Nor does it Snclude all plants which are unsuitable
for reasons of flood or salt intolerance. The reader should refer to Whitlow
et al. for more detailed information.

Each list is broken down into the growth habit and functional use of the
plants, i.e., trees, shrubs, vines, groundcovers, and aquatic plants. They
are also keyed to "location on levee", shown in the following diagram.
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~ECIES MOST PROMISING FOR USE ON LEVEES

~EES

EVERGREEn,
DECIDUOUS/

LOCATION ON NATIVE OR ° PERENNIAL,
~RECOHHENDED SPECIES LE~E EXOTIC ~NU~ REFERENCES

Golden ~attle

~er~ A~ B N/E D ~ 3, 6~ 8~ 12 Unacceptable t~ Rec.

Box ~lder some ~ndiv~duals survived
Brannon Island flood.

S~e~ra a~der

~tula ~endu~a A, ~ E D 6 Marginal flood ~olerance

~e b~rch

~illlnoensls B, C, D, E, 5, 6, Survived flood onE D
Pecan Sherman Island, 120 day

flood at Folsom Lake. A
"~ut tree~" therefore unac-
ceptable according to Rec.
Bd. standards.

~~ A, B D 3, 11, 13 Not flood tolerant.
Western ~atalpa

~el~is aus~ralls A, B~ C E D 3, ii, 13 Deciduous; both ~les and

European hackberry fe~les required to produce
fruit. Not =flood tolerant.

~iospyros~ A, B, C E D
Persi~on

~sslan olive                                                                                                tolerant.

Euaal~us ca~Id~e~s A~ C~ D~ E~ F E E ~, 5~ ~, 8 36? dia~er individuals su

(and varieties) v~ved 150 day~ 12’ flood
on Sher~n Island; performe

~ver ~m well during Brannon Island
flood.

EuealFp~us ~cro~heca B, C, D, E, F E E
Flooded box

Eucal~us robus~a B, C, D, E, F E E 4, Frost hardy to only 220 F.
Swap ~ogany

Eucalyvtus ~d~s ~, B, C~ D~ E, F E E 3, 4, 6 Survived 112 day 13’ flood
on Bra~on Island.

Eucal~tus sldaro~lon C, D, E, F E E 6, 7, 11
~lga iron, ark

Fraxlnu, latlfolla A, B N D 1
Oreg~ ash

Fra~nus pe~sylvanlca A, B E D
vat. lanceolata

Green ash

Fra~nus veluti~ A~ B, C, D, E, Y E D 3, 6, 8, 11, 13
Arlzo~ ash

C--056467
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TREES (continued)

~VERGREEN,
DECIDUOUS/

LOCATION ON NATIVE OR PERENNIAL,
RECOMMENDE~ ~PE~IES LEVEE EXOTIC ANNUAL REFERENCES COMMENTS

Fraxinus velutlna ’Modesto’ A, B, C, D, E, F    E D 6
Modesto ash

Gledltsia triacanthos B, C, D, E, F E D 3, 6, 8, Ii, 13 Some other varieties have
vat. inermis stout thorns.

thornless

Honey locust

Liquidambar styraciflua B, C, D, E, F E D 3, 6, 7 Survived Brannon Island
Sweet gum flood.

Nyssa sylvatica A, B E D 7
Swamp tupelo

Platanus racemosa A, B, C, D, E, F N D I, 6, 8
California sycamore

~ fremontii A, C, D, E, F N D I, 3, 5, 6, 8 Judged unacceptable for
Fremont’s cott6nwood levees by Rec. Bd.

~ a~r~’folia C, D, E, F ? N E i, 12. No flood tolerance.
Coast live oak

~uercus lobata B, C, D, E, F N D i, 3, 6, 8, 12 Slow growing; good mast
Valley oak producer

Robinla pseudoacacia C, D, E, F E D 3, 5, 6, 8 Judged unacceptable for
Bl~ck lo~ust levees by Rec. Bd. Poor

flood tolerance.

Salix goodin~ii A’, A, B, C N D i, 3, 5, 13 Judged unacceptable for
vat. goodingii and var. levees by Ree.Bd.

variabilis

Sa__~_~seblferum A, B, C E D 7
Tallow tree

Taxodium dlstichum A’, A, B E D 6, 7, 8 Will grow under permanent

Baldcypress flooding.

Zelkova serrata A, B, C E D 3, 8, II, 13 Poor flood tolerance.

Zelkova

SHRUBS

Artemisia dou~lasiana A, B, C N i, 8, 13
Mugwort

Atr~x lentiformis A N E i, 2, 12, 13 Forage for waterfowl and
Quail bush small mammals; do not plant

near sugar beets. Salt
tolerant.

Baccharis douglasil A’, A, B N D i, 8
Quail hush

C--0564 8
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~’~ ~UBS (continued)

"EVERGREEN,

[

DECIDUOUS/¯ LOCATION ON NATIVE OR PERENNIAL,
-- p~COMMENDED SPEC~S LEVEE EXOTIC    ANNUAL REFERENCES

I ~ ~chari£~lutlnosa A’, A, B N

¯ alse willow

iccharl.__~s pilularls B, C, D, E, F N E 3, 8, 12

Coyote bush

sccharls vimlnea A, B N i, 2, 8, 13

Mule fat ’

allistemon cltrinus C, D, E, F E E 6

Bottlebrush

~llistemon v~mlnalis A’ A, B, C E E 7

Weeping Bot~lebrush

~anothus follosus C, D, E, F N E 3, 13 Not flood tolerant.

Wavyleaf ceanothus

Ceanothus thrysiflorus C, D, E, F N E 3, 11 Not flood tolerant

.Blue brush

~ephalanthus occldentalls A’, A, B N D i, 7, 8, 12, 13 One of the most flood

Buttonwillow
tolerant woody species.

Comus ~labrata A’, A N D i

Brown dogwood

Comus stolonifera A’, A N D i, 7, 8, 13

Redosier dogwood

Heteromeles arbutifolia C, D, E, F N E i, 2, 3, 8, ii, 12, Both accepted and rejected

Toyon 13 by Rec. Bd. Not flood
tolerant

Hibiscus californlcus A                     N            Biennial     i, 8                     Considered rare but fairly
California hibiscus widespread.

Isomeris arbores C, D, E, F N D 12 Fast growing; not flood

Bladder Pod
tolerant

Sallx hlndslana A’ A, B, C N D I, 8, 13 Common on Delta levees.

Sandbar willow

Salix laslolepis A, B, C N D I, 8

Sambucus spp. A, B¯ C N D 3 Unacceptable to Rec. Bd; g~
forage and cover for birds

Elderberry                                                                                                    and small mammals. Low
flood tolerance. (Sambucus
caerulea is acceptable for
the Rec. Bd.)

Sambucus caerulea A, B, C " N D 2, 12 Produces small fruits whi~

(~. la~) are eaten by birds.

Blue elderberry

i D-5
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SHRUBS (continued)

~EVERGREEN,
DECIDUOUS/

LOCATION ON      NATIVE OR    PERENNIAL,
RECOMMENDED SPECIES                       LEVEE            EXOTIC      ANNUAL           REFERENCES                      COMMENTS

Sambucus mexicana                       A, B, C, E, F       N             D            i                        Produces small fruits which

Elderberry are eaten by birds. Low
flood tolerance.

Sambucus racemose

Red elderberry                          A, B, C               N              D             2

VINES

Camp~is radicans                          E, F                   E              D             6                          A stout, woody climber,
Trumpet vine                                                                                                        relatively easy to control.

Low flood tolerance.

Clematis lasiantha                       B, C, D~ E, F       N              D             1                          A stout, woody climber,
relatively easy to control.Clematis                                                                                                             No flood tolerance.

Clematis _l.igusticifolia                 B, C, D, E, F        N              D             i                          Somewhat woody but easily

Clematis                                                                                                             broken. No flood tolerance.

GROUND COVER

Agropyron elongatum                      A, B, C, D, E        E              P             9, 13

Largo tall wheatgrass

Agropyron intermedium                   D, E, F               E              P             6

’ Oahe ’

Intermediate wheatgrass

Agropyron trichophorum                  A, B, C, D, E       E              P             9, 13                     Drought tolerant

’ Luna’

Luna pubescent wheatgrass

C_ifnodon dactxlon ’Coastal’            All zones            E             P            3, 13                   Very versatile, but will not-
form closed sward below

Coastal bermuda                                                                                                    MHT. Salt tolerant.

~_~ynodon dactylon ’Tufcote’             All zones             E              P             9

Tufcote bermudagrass

Distichlis s_s_s_s_s_s_s_s_s_~picata                       A, B, C               N              P             8, 13                     Salt tolerant.

Salt grass

Festuca ovina var.                        B~ C, D, E, F ~      E              A             9                          Annual, first year cover crop

duriuscula

Durar hard fescue

Iri_~s pseudacorus                        A’                     E             P            13                       Widely naturalized in the
Delta.

Yel!ow iris

~ nodlflora                         A, B, C              E             P            9                        Good bee plant.

(=Li~ia nodlflora)

Garden lippia

i --056470
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GROUND COVER (continued)
EVERGREEN,
DECIDUOUS/

LOCATION ON NATIVE OR PERENNIAL,
RECOMMENDED SPECIES LEVEE EXOTIC ANNUAL REFERENCES COMMENTS

Mes~mbryanthemum spp. C, E E P 3 Very shallow roots.

"Ice plant"

Phalaris arundinacea A, B, F N P 6~ 8

Reed canary grass

Phalaris tuberosa vat. A, B, C, D E P 9

hirti~lumis

Perla koleagrass

Vicia exigua B, C, D, E, F E A i2 Good wildlife food and

California vetch cover.

AQUATIC PLANTS

Eleocharls acicularis A’ N P 8, 14 Forms dense, closed swards,

Spikerush but may be hard to establish

Eleocharls eoloradoensis A’ N P 14 Forms dense, closed swards,

Splkerush but may be hard to establish

Eleocharis maerostaehys A’,. A N P 3 Common and durable, but may

Spikerush be hard to establish.

Juncus effusus A’, A N P Forms clumps instead of clos,

Rush swards.

Phra$mltes australls A’, A N P i, 13
Common Reed

Salicornladepressa A’, A A i0 Colonizes readily on stable

no common name material; tolerates 70-80
ppm salinity.

Salieornia ~aciflca A’, A N P i0, 13 Salt tolerant.

Pickleweed

Salicornia rubra A’, A N A i0 Salt tolerant.
Red pickleweed

Scirpusacutu______~s A’ N P 13

Common rule

~callfornicus A’ N P 13

California rule ~

Sc_~q~pus fluviatilis A’ N P 13

River bulrush

~robustus A’ N P 13
Saltmarsh bulrush

~.~iterniflora A’ E P I0~ 13 Tolerates 50-60 ppm salinit~
Smooth cordgrass

~ foliosa A’ N P i0, 13
California cordgrass

D-7
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SPECIES WBICH MAY BE SUITABLE FOR USE ON LEVEES

TREES

EVERGREEN,
DECIDUOUS/

LOCATION ON     ~ATIVE OR PERENNIAL,
POSSIBLY SUITABLE SPECIES                                  LEVEE                        EXOTIC             ANNUAL                          REFERENCES                                               COMMENTS

Acacia bailexana                        A, D, E, F           E             E            3                        Unacceptable to Rec. Bd.

Bailey’s acacia                                                                                                            No flood tolerance.

Acacia decurrens                          A, B, C, D, E, F    E              D             5

Green wattle

Acacia melanoxylon                      A, B, C, D, E, F E             E            3, 5, ii                Unacceptable to Rec. Bd.

Blackwood acacia

Acacia retinoides                       A, B                  E             E            3, ii, 12

Water wattle

Acacia vertlcill~ta                     C, D, E, F           E             E            3                        Small tree if pruned. Low

Star acacia                                                                                                          flood tolerance.

Acer rubrum var. Drumondii            A, B                  E             ~            7

Drummond Red maple

Acer saccharinum                        A, B, C              E             D            3, 6                     Unacceptable to Reco Bd.,
survived Brannon IslandSilver maple                                                                                                        f!ood.

Aesculus californica                   D                      N             D            i                        A riparian species of the
foothills woodland; drought

California buckeye                                                                                                 deciduous. No flood

tolerance.

Albizia julibrissin                      A, B                   E              D             3, ii

Silk tree

Arbutus unedo

Strawberry tree                       B, C                                 E            3                        Slow growing, prefers acid
soils. No flood tolerance.

Citrus ~aradisi                         D, E, F              E             E            6                        Low flood tolerance

Grapefruit

Citrus sinensis                         D, E, F              E             E            6                        Low flood tolerance

Orange

Eucalyptus aggregata                    .A, B, C, D, E, F    E              E             4, 6                      A useful tree for marshy
flats. Low flood tolerance.

Black gum

Eucalyptus bicolor                       A, B, C, D, E, F    E              E             4

River black box

Eucalyptus cosmophylla                 C, D, E              E             E            ~                        No flood tolerance.

Cup gum

Eucalyptus $1obulus var.                C, D, E, F           E              E             4, 5, 6                  Large individuals survived
a 60 day, 4’ flood on
Sherman Island.

Swarf Tasmanian blue gum

F           E             E            4, 5                     Low flood tolerance.Eucalyptus ~unnii C, D, E,

Cider gum

Eucalyptus kitsoniana                   A, B, C, D, E, F    E              E             4

Bog gum

C--056472
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TREES (continued)

EVERGREEN,
DECIDUOUS/

LOCATION ON NATIVE OR PERENNIAL,
POSSIBLY SUITABLE SPECIES . LEVEE EXOTIC ANNUAL REFERENCES COMMENTS

E E iiEucalyptus polyanthemos

Australian beech

Eucalyptus ~ D, E, F E E 7 No flood tolerance.

Bimble box

Eucalyptus sargentii E, F E E 7~ No flood tolerance.

Sargents mallet

Eucalyptus spathulata A, B, C,

Swampmallet

Eucalyptus vlmlnalis E E

Manna gum

Grevillea robusta B, C, D, E E E ii Low flood tolerance.

Silk oak

Ligustrum lucldium C, F E E 6 Somewhat drought tolerant.

Glossy privet
Low flood tolerance.

Mella azedarach C, D, E, F E D 6 Drought tolerant.

China-berry

Mor~s alba F E D 5, 6 No flood tolerance.D, E,

Fruitless mulberry cvs.

Olea europaea C, D, E, F E E 6, 12 No flood tolerance.

Olive

Platanus X acerifolia A, B, C, D, E, F E D 3, 5, 6 Judged unacceptable for

London Planetree
levees by Rec. Bd.;
numerous individuals sur-
vived the Brannon Island
flood.

~ alba A, B, C, D, E, E D 6

Whlt~ poplar

~ X canadensis A, B, C, D, E, E D 6

Canadian poplar

Populus balsimlfera A, B, C, D, E, E D 6 13 plants survived a 97 da}

(P. candlcans)
i0’ flood on Brannon Island

Balsam poplar

~nlgra ’Italica" A, B, C, D, E, E D 5, 6

Black poplar

~ tomentosa A, B, C, D, E, E D 5

Chinese White poplar

Populus trichorcarpa A, B, C, D, E, N .D 5

Black cottonwood

Prunus lyonll C, D, E, F N E 3
Catalina cherry

D-9

C--056473
C-056474



TREES (continued)

E~ERGREEN,
DECIDUOUS/

LOCATION ON      NATIVE OR PERENNIAL,
POSSIBLY SUITABLE SPECIES                    LEVEE          EXOTIC     ~NNUAL             REFERENCES                     COMMENTS

Pyrus communis                             C, D, E, F            E              E             5, 6

Pear

Quercu___~s palustris                         B, C                   E              D             6

Pin oak

~uercus wislizenii                      B, C, D, E, F       N             E            i                        Low flood’tolerance.

Interior live oak

Salix’alba ’Tristis’                     A, B                   E              D             6

White wi!low

Salix babylonica                          A, C, D, E           E              D             3, 5, 6                  Survived a 133 day, 20’
f!ood at Folsom Lake.Babylon Weeping Wi!low                                                                                            Judged unacceptable for

levees by Rec. Bd.

Salix blanda                               A, B, C               E              D             3, 5, 6                  Judged unacceptable for

Wisconsin Weeping Willow                                                                                         levees by Rec. Bd.

Salix discolor                           D                      E             D            6                        Low flood tolerance.

Pussy willow

Salix laevi~ata                           A’, A, B              N              D             1

Red willow

Salix lasiandra                          A’, A, B             N             D            1

Pacific willow

Salix matsudana                           A, B, C, D          E              D             6

Pekin willow

Schinus molle                              C, D, E, F           E                             3, 8                      Unacceptable to Rec. Bd.

California pepper tree                                                                                            flood tolerance.

B, C                  E             D            i, 3                     No flood tolerance.

Pagoda tree

Platycladus orientalis                 B                      E             E            6

(Thujaorientalis)

Oriental arborvitae

Umbellularia californica                B, C, F               N              E             3, 8

California laurel

SHRUBS

Abelia grandiflora                        C, D                   E              1/2 E        6

Glossy abelia

Aronia melanocarpa                      B, C, D              E             D            7

Red chokeberry

Berberis darwinii                         C, D, E                               E             2, 4                      "Excellent for wildlife."
No flood te!zranee.

Darwin barberry

D-IO
I
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~HRUBS     (continued)

EVERGREEN,
DECIDUOUS/

LOCATION ON NATIVE OR .PERENNIAL,
RECOMMENDED SPECIES .~EVE~ EXOTIC ANN~AL REFERENCES .. QQMMENT$

Ba~charis ~lutlnosa A’, A, B N [, 8

False willow

Baccharls pilularis B, C, D, E, F N E 3, 8, 12

Coyote bush

Baccharls vlmlnea A, B N i, 2, 8, 13

Mule fat

Calllstemon citrlnus C, D, E, F E E 6

Bo~tlebrush

Calllstemon v~mlnalls A’, A, B, C E E 7

Weeping Bottlebrush

Ceanothus follosus C, D, E, F N E 3, 13 Not f!ood tolerant.

Wavyleaf ceanothus

Ceanothus ~hrys~florus C, D, E, F N E 3, ii Not flood tolerant

~Blue brush

Cephalanthus occldentalls A’, A, B N D i, 7, 8, 12, 13 One of the most flood

Buttonwillow tolerant woody species.

Comus ~labrata A’, A N D I
Brown dogwood

Comus stolonlfera A’, A N D i, 7, 8, 13

Redosler dogwood

Heteromeles arbutlfolla C, D, E, F N E i, 2, 3, 8, ii, 12, Both accepted and rejected

Toyon 13 by Rec. Bd. Not flood
tolerant

Hibiscus callforn~cus
A                     N            Biennial     i~ 8                     Considered rare hut fairly

California hibiscus widespread.

Isomeris arborea C, D, E, F N D 12 Fast growing; not flood

Bladder Pod tolerant

Salix hlndslana A’ A, B, C N D I, 8, 15 Co.on on Delta levees.

Sandbar w~llow

Sallx laslolepls A, B, C N D i, 8

Sambucus spp. A, B, C N D 3 Unacceptable to Rec. Bd; gc

Elderberry forage and cover for birds
and small mammals. Low
flood tolerance. (Sambucus
caerulea is acceptable for
the Rec. Bd.)

Sambucus caerulea A, B, C N D 2, 12 Produces small fruits whic~

(~. la~_q~) are eaten by birds.

Blue elderberry

C--056475
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SHRUBS (continued)

EVERGREEN,
DECIDUOUS/

LOCATION ON      NATIVE OR    PERENNIAL,
RECOMMENDED SPECIES                                               LEVEE                        EXOTIC             ANNUAL                       REFERENCES                                             COMMENTS

Sambucus mexicana                         A, B, C, E’, F        N              D             i                          Produces small fruits which

Elderberry are eaten by birds. Low
flood tolerance.

Samb ucus racemosa

elderberry                          A, B, C               N              D             2Red

VINES                                                                       :

~ radicans                           ~, F                   E              D             6                          A stout, woody climber,
relatively easy to control.Trumpet vine                                                                                                        Low flood tolerance.

Clematis lasiantha                        B, C, D, E, F        N              D             1                          A stout, woody climber,
relatively easy to control.Clematis                                                                                                      No flood tolerance.

Clematis ligusticifolia                 B,. C, D, E, F       N              D             1                          Somewhat woody but easily

Clematis                                                                                                             broken. No flood tolerance.

GROUND COVER

Agropyron ~                      A, B, C, D, E       E              P             9, 13

Largo tall wheatgrass

Agropyron intermedium                   D, E, F               E              P             6

’ Oahe ’

Intermediate wheatgrass

Agropyr0n trichophorum                 A, B, C, D, E       E             P            9, 13                   Drought tolerant

’ Luna’

Luna pubescent wheatgrass

Cynodon dactylon ’Coastal’             All zones             E              P             3, 13                     Very versatile, but will not-
form closed sward below

Coastal bermuda                                                                                                    MHT. Salt tolerant.

Cynodon daetylon ’Tufcote’            All zones            E             P            9

Tufcote bermudagrass

Distichlis s_2icata                       A, B, C               N              P             8, 13                     Salt tolerant.

Salt grass

Festuca ovina var.                        B, C, D, E, F        E              A             9                          Annual, first year cover crop

duriuscula

Durar hard fescue

Iris pseudacorus                        A’                     E             P            13                       Widely naturalized in the
Delta.

Yellow iris

Ph~ nodiflora                         A, B, C              E             P            9                        Good bee plant.

(=Lip_pia nodiflora)

Garden lippia                                                                                                                                      ~

C--056476
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G~COVER (continued)

EVERGREEN,
DECIDUOUS/

I LOCATION ON NATIVE OR PERENNIAL,
REC0.MMENDED SPECIES LEVEE EXOTIC ANNUAL REFERENCES ~Q~MENTS

Mesembryanthemum spp. C, E E P 3 Very shallow roots.

I ce plant"

Phalaris arundinacea A, B, F N P 6, 8

~ed canary grass

aris tuberosa vat. A, B, C, D E P 9

hirtiglum~s

~12lak°leagrassexlgua B, C, D, E, F E A 12 Good wildlife food And

California vetch
cover.

~ITIC PLANTS

~charis acicularis A’ N P 8, 14 Forms dense, closed swards,

ikerush
but may be hard to establish.

Zleocharis coloradoensls A’ N P 14 Forms dense, closed swards,

l lkerush but may be hard to es’tablish.

~leocharis macrostachys A’,. ~" N P 3 Common and durable, but may

~
,ikerush be hard to establish.

:us effusus A’, A N P Forms clumps instead of closed

Rush swards.

~ e£aust_ralis A’ A N P i, 13

~mmon Reed ¯

~allcorniadepressa A’, A A i0 Colonizes readily on stable

I material; tolerates 70-80common name ppm salinity.

~alicornia ~acifica A’, A N P i0, 13 Salt tolerant.

l ekleweed

~a~eornia rubra A’, A N A I0 Salt tolerant.

Red pickleweed

~o~oSn~CUtUS
A’ N P 13

rule ~ay,
~nd.

~ cal____~forni__~cus A’ N P 13

llifornia rule

~fluvlatilis A’ N P 13

~ bulrush

robustu__s A’ N P 13

Saltmarsh bulrush

S~tina alterniflora A’ E P i0, 13 Tolerates 50-60 ppm salinity.

Smooth cordgrass

~rn fOllosa A’ N P i0, 13

la cordgrass

D-7
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I

~S (continued)

E~ERGREEN~

I
DECIDUOUS

LOCATION ON NATIVE OR PERENNIAL.
~SSIBLY SUITABLE SPECIES LEVEE EXOTIC ~NNUAL REFERENCES COMMENTS --

~s communis C, D, E, F E E 5, 6 I
ar

cu__s palustris B, C E D 6
I

n oak

cus wislizenii B, C, D, E, F N E 1 Low flood-tolerance.

terior live oak
I

x’alba ’Tristis’ A, B E D 6

ire willow

~ babylonica A, C, D, E E D 3, 5, 6 Survived a 133 day, 20’
~

I
flood at Folsom Lake.

bylon Weeping Willow Judged unacceptable for
levees by Rec. Bd.

¯

x blanda A, B, C E D 3, 5, 6 Judged unacceptable for

sconsin Weeping Willow
levees by Rec. Bd.

x discolor D E D 6 Low flood tolerance. I
ssy willow

~ laevigata A’, A, B N D 1

d willow
I

x lasiandra A’, A, B N D i

aific willow

I~ matsudana A, B, C~ D E D 6

tin willow

~us molle C, D, E, F E 3, 8 Unacceptable to Rec. Bd. No ¯

lifornia pepper tree flood tolerance.

~r__~a ~ B, C E D I, 3 No flood tolerance.
¯

~oda tree

~cladus orientalis B E E 6

~ujaorientalis) :e.’

Iiental arborvitae

llularia californica B, C, F N E 3, 8

[ifornia’laurel

I

~s

i__a grandiflora C, D E I/2 E 6

~ssy abelia

ia melanocarpa B, C, D E D 7
I

] chokeberry

~ris darwinii C, D, E E 2, 4 "Excellent for wildlife."
No flood tel~ran~e.

.-win barberry                                                                                                                  -

D-IO I
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I

EVERGREEN¯
DECIDUOUS/

NATIVE OR ~P__ENNIAL,ERLOCATION ON
SUITABLE SPECIES LEVEE EXOTIC ANNUAL REFeReNCES COMMENTS

~ D, E E 6 Low flood tolerance.E

~onlca

¯ ese boxwood

s spp. D, E E D " 6
quince

~.rlacteus
C, D, E E E 2 No flood tolerance.

~otoneaster

~ria a~atiflora E ~ 2

~lapo.nlca C, D, E, F E E 6 Low flood tolerance.

!~uonymus
; - C, D, E, F E E 6 .Some species may become

weeds. Low flood tolerance.

~surgentlflora D, E N D 6

o~a tree mallow

ermum laevi~atum B, C, D, E E E 6 Somewhat salt tolerant.

a~n tea tree

um s~. D, E, F E E/D 5 No flood tolerance.

~ volucra£a A N D 1

erry

~ B, C E E 6

~ A, B, C E D 6 Berries may he eaten by
wildlife. Low floodI bamboo
tolerance.

~leander B, C, D, E, F E E 3, 6, 8 Unacceptable to Rec. Bd.;

~ poisonous to dngulates~
Salt tolerant; low flood
tolerance.

ia ~lauca C, D, E, F N D 3 Unacceptable to Rec. Bd.

late C, D, E, F E E 2 No flood tolerance.

~e~hotlnla
,

,~toblra C,.D, E, F E E 6 Low flood tolerance.

:~llniana C, F (?) E E 6 Low flood tolerance

Kh~ylaurel

~olla C, D, E, F N E 3, 12 No flood ~olerance.

21cherry laurel

m D-II

C--056479
C-056480


